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MISSION 


The  Air  Force  Human  Resources  Laboratory  (AFHRL). 
with  headquarters  at  Brooks  AFB.  Texas,  is  one  of  six 
laboratories  reporting  directly  to  Air  Force  Systems  Command 
(AFSC).  AFHRL  plans  and  executes  the  l  SAF  exploratory  and 
advanced  development  programs  in  manpower  and  personnel, 
education  and  training,  simulation  and  training  devices, 
logistics  and  group  aspects  of  human  factors  engineering.  The 
Laboralorv  also  develops  demonstrations  of  advanced 
simulation  and  training  delivery  systems  iiardware  and 
software  technologies  and  provides  technical  consultation  and 
support  of  analyses,  studies,  research  and  development 
planning  and  conceptual  study  efforts.  Laboratory  research  also 
supports  exploratory,  advanced,  and  engineering  development 
projects,  equipment  procurements,  modifications,  lest  and 
evaluation  programs,  and  systems  acquisition  programs  where 
the  intended  end  product  has  human  performance  as  an 
integral  component. 

The  AFHRL  mission  is  related  to  all  functional  areas  of  the 
Air  Force  since  there  is  no  area  that  escapes  the  requirement  for 
trained  and  qualified  personnel.  The  Laboratory  executes  its 
mission  through  its  research  and  development  (R&ll)  programs 
in  training  and  personnel  systems  technology.  These  include 
manpower  and  personnel  R&H  programs  in  selection, 
classification,  retention,  force  structures  and  force  utilization: 
education  and  training  R&D  programs  in  technical  training 
flying  training,  and  crew,  group,  team,  and  unit  training: 
simulation  and  training-device  R&II  programs  to  develop  flight 
simulators  and  maintenance  training  simulators:  and  logistics 


and  human  factors  R&D  programs  in  weapon  systems  logistics 
and  combat  maintenance. 

Of  prime  importance  in  the  \HIRL  mission  is  the 
development  of  timely  information  and  analytical  techniques 
for  management  and  policy  decision  makers  on  personnel 
planning,  selection,  training,  and  weapon  systems  support. 
Phis  information  is  especially  related  to  changing  conditions 
such  as  a  drawdown  or  buildup  in  personnel,  introduction  of 
new  weapon  sv  stems,  and  new  or  modified  operational 
e»\ iron  incuts.  Since  the  largest  single  item  in  the  Department 
of  Defense  budget  is  the  tost  of  personnel,  and  their  training 
and  administrative  support,  there  is  a  greater  possibility  lor 
eosi  savings  from  the  human  resources  technology  area  than  in 
all  other  technologv  areas  combined  —  and  such  savings  lend  to 
he  cumulative  over  the  years,  thereby  producing 
disproportionately  high  returns  from  tin*  modest  investment  in 
training  and  personnel  systems  technology  R&D. 

More  importantly,  since  only  people  can  formulate, 
implement,  and  modify  the  objectives,  strategy,  and  tactics  that 
ensure  \ir  Force  superiority  over  any  adversary,  human 
resources  technology  has  the  potential  and  awesome 
responsihililv  to  contribute  substantially  to  the  operational 
suceess  of  all  \ir  Force  elements.  Thus,  advanced  human 
resources  technology  applications  can  be  a  real  force  multiplier 
to  the  extent  that  it  can  produce  the  means  for  improved 
personnel  acquisition  and  utilization,  enhanced  training,  and 
enhanced  weapon  systems  performance  in  combat. 
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MESSAGE  FROM  THE  COMMANDER 


l 

t 


Colonel  Ronald  .  Terrv 


VI  e  continue  (o  face  a  lime  of  testing  for  our  country. 
The  rising  tide  of  national  concern  over  war  readiness  and 
military  preparedness  is  of  overwhelming  importance  to 
the  survival  of  our  country.  Our  goal  is  the  maintenance 
and  improvement  of  our  ability  to  deter  war  through 
strength,  and  our  ability  to  win  should  war  prove 
necessary.  All  the  goals,  objectives  and  strategies  are  for 
naught  if  they  do  not  focus  on  the  central  themes  of 
readiness  and  combat  success. 

Readiness  has  three  principal  components:  people, 
hardware,  and  the  command  and  control  structure.  The 
components  must  be  in  perfect  synergism  to  optimize  the 
formula  for  combat  succpss.  In  this  regard,  the  Air  Force 
Human  Resources  Laboratory's  research  and  development 
(R&D)  goals  seek  to  enhance  the  people-hardware  match 
through  the  development  of  alternate  new  technologies 
that  provide  options  for  our  leaders  in  the  arena  of  world 
affairs. 

Tlte  decreasing  applicant  pool  of  service-eligible 
personnel  makes  the  effective  use  and  retention  of  in- 
service  personnel  critical  during  the  I'lBfls.  Our  R<X It 
must  continue  to  he  directed  toward  attracting  and 


retaining  quality  people.  The  ability  to  forecast  force 
strength  is  essential  to  defense  planning,  policy 
development,  and  budget  formulations.  Likewise,  the 
Laboratory's  R&l)  in  the  area  of  weapon  systems  logistics 
must  provide  a  sound  basis  for  making  decisions 
involving  the  interaction  of  manpower  and  hardware  in 
the  design  and  acquisition  of  weapon  systems.  The 
Laboratory's  R&D  program  in  the  area  of  training  for  air 
combat  tactics,  command  and  control,  and  the 
maintenance  of  our  equipment  must  ensure  I'.S.  air 
superiority  through  effective  use  of  training  devices, 
methods,  processes,  and  the  development  of  the  criteria 
and  the  methodology  for  performance  measurement. 

In  short,  the  Laboratory's  R&l)  program  must  be 
responsive  to  the  operational  needs  of  the  Air  Force,  must 
be  dynamic,  and  must  be  constantly  updated  to  reflect 
new  directions  dictated  hv  emerging  technologies  and  an 
ever-changing  world  situation. 


RON  \l.n  VI.  TKRKY.  Colonel.  I  S\F 
Commander 


CORPORATE  PHILOSOPHY 


Tin*  direction  of  llii*  AFI1RI.  s  Research  and  l)<‘velopim*nl  program  is  arl undated  bv 
(liri'i*  major  thrusts.  each  representing  a  uoiqui*  and  vital  segment  of  Air  Foret*  liuman 
resoum*  needs.  This  direeiion  relates  positively  to  the  goals  toward  which  the  Laboratory  is 
working  rather  than  to  the  disciplines  from  which  the  Laboratory  develops  its  technology. 
Ml  three  ol  the  major  thrusts  (Manpower  and  Force  Management:  Air  Combat  Tactics  and 
Training:  Weapon  Systems  Logistics.  Maintenance,  and  Technical  Training)  are  aimed  at 
dru’lofoiwnl  ol  technology  to  increase  the  ease  and  probability  of  combat  success  for  our 
forces. 

In  order  to  achieve  simpler  management  control  and  to  increase  productivity,  the 
Laboratory  has  been  reorganized  into  three  major  R&D  divisions  (one  for  each  of  the  major 
thrusts),  a  Technical  Services  Division,  and  a  small  Headquarters  staff.  The  number  of 
work  units  has  been  reduced  from  2 .Ml  in  FY  78  to  170  at  present.  The  intent  of  this  reduc¬ 
tion  is  twofold:  (a)  to  increase  efforts  in  selected  areas  to  achieve  the  critical  mass  necessary 
for  timely  development  and  implementation,  and  (b)  to  reduce  the  "overhead”  lime  spent 
by  task  scientists  in  the  administration  of  both  in-house  and  contract  efforts  that  lend  to  be 
constant  regardless  of  size.  To  increase  the  efficiency  with  which  we  invest  technology-base 
funds,  not  only  in  tin*  Air  Force  but  also  in  the  \rmv  and  Navy  as  well,  we  began  during 
1070  to  m eel  quarterly  with  the  (Commanders  of  the  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences  (  \RI)  and  the  Navy  Personnel  Research  and  Development 
(Center  (M’RD(C).  We  have  integrated  our  programs  as  fullv  as  feasible.  To  increase  the 
technical  quality  of  the  work,  and  to  seek  further  integration  of  the  program  across  the 
Laboratory's  Divisions,  we  have  charged  our  Technical  Advisory  Board  (consisting  of  the 
Technical  Directors  of  the  Divisions,  and  chaired  bv  the  (Chief  Scientist),  to  review  in  depth 
the  technical  aspects  of  the  program  twice  annually.  W  e  are  stressing  the  development  of 
new  initiatives  within  the  Laboratory  to  stimulate  innovative  wavs  ol  achieving  objectives 
for  the  Mr  Force. 

Our  technology  base  is  common  across  all  programs  and  crosses  all  functional  areas  ol 
the  Laboratory.  Perhaps  more  than  anv  other  Rsl)  activity,  the  work  of  the  Air  Force 
Human  Resources  Laboratory  needs  to  be  undertaken  from  the  standpoint  of  both  vertical 
and  horizontal  integration  across  all  functional  areas  of  the  Air  Force.  Nowhere  else  is  the 
probability  so  great  that  optimization  of  a  micro  part  of  one  functional  area  will  result  in 
suboptimization  of  the  total  Air  Force  system.  With  the  quite  necessary  predisposition  ol 
the  Air  Force  toward  innovations  in  the  physical  sciences  and  engineering  leading  to  ever 
better  and  more  capable  hardware  systems  anti  weapons.  RxD  on  Manpower.  Personnel  and 
Training  has  been  historically  unglamorous:  Rsl)  in  these  areas  has  been  assigned  lower 
priorities,  and  the  work  is  neither  well  understood  ttor  deemed  to  be  ol  as  much  value  as 
hardware  Rsl).  At  all  levels  the  tendency  is  toward  minimum  i  n  vest  men  1.  yet  there  is 
growing  cv  idencc  that  the  issue  of  manpower  availability  and  tiaiuabilily  may  be  one  of  the 
most,  if  not  //to  most,  limiting  factor  on  the  amount  of  Air  Force  truly  available  in  tile 
future. 


:i 


\I  IIHI.  i-  <i<-v I <-c  l t for  \ir  force  use  (I)  to 
acquire  mill  manage  ;i  highly  capable  personnel  force.  (2) 
to  train  litis  loree  to  use  ami  cffertivelv  sti|i|iorl  llieir 
weapon  sy stems,  ami  (  !)  to  im|>ro\e  aircrew,  ground 
crew,  and  total  system  comltal  performance.  The 
l.ahnrulnry  s  RiKl)  program  is  organized  into  three 
lechnieal  1 1 1  rusts  as  follows: 

(I)  I  he  Won/inirer  mill  Inric  Mmiiifirini'nl  thrust  aims 
to  pros  ide  technology  for  effective  acquisition, 
dtslrilmlion.  and  management  of  the  personnel  force. 
I  his  means  making  the  liest  person-job  matches 
possible  — a  dillicult  task  considering  the  si/.e  of  the  \ir 
force  (.iKi.lMMI  uniformed  personmd  in  l')8l).  and  the 
impacts  ol  economic,  social,  and  political  factors  on 
manpower  av  ailahilitv . 

I-)  I  he  I ir  (  iiiitlmt  I'm  In  s  mul  irmnin^  thrust 
pro\  ides  engineering  lechnologv  for  flight  simulators  and 
training  technology  for  proper  use  of  these  simulators  in 
acquiring  and  maintaining  combat  living  skills.  The  aim 
i-  to  provide  the  means  to  train  liighlv  elfeelive  aircrews 
capable  ol  perlorming  as  well  as  combat  veterans  who 
have  alreadv  successfullv  I  low  u  several  combat  missions. 

(  !)  The  II  eo/iou  >i  >tcw>  /  Iifsllo.  Mmnlriimnr.  mill 
I n  Iiiiii  ill  Tnnmiif:  lhru>l  i-  developing  lechnologv  for 
technical  mill  tiuiiiili-iuiiirr  training,  and  for  weapon 
sv sterns  support.  I  he  lechnologv  permits  integration  ol 


manpower,  training,  and  logistics  considerations  into 
weapon  systems  design  and  acquisition  to  increase  the 
combat  supportaliilitv  of  fielded  svslems.  The  thrust  also 
aims  to  provide  advanced  training  lechnologv  using 
computer-based  instructional  svslems  as  well  as 
lechnologv  to  improve  the  performance  of  maintenance 
and  support  units. 

fate  It  ol  the  three  thrusts  is  described  in  greater  detail  on 
the  pages  that  follow.  Kach  is  managed  principally  In  one 
ol  the  Laboratory's  three  ll\l>  divisions  located  near 
major  \ir  force  users  ol  the  technology  developed  within 
the  thrusts. 

These  collocations  of  l?X|)  efforts  with,  the  users  of  the 
IfXi)  products,  and  the  resultant  Irequent  contacts 
between  llxl)  and  user  personnel,  serve  the  practical  goal 
ol  ensuring  that  the  on-going  K&l)  program  is  not  onlv 
technically  sound,  hut  also  adaptive,  relevant,  beneficial, 
and  cost  ellective  within  the  context  of  developing 
technology  that  can  be  used  to  increase  the  ease  and 
probabilitv  of  I  S  \T  combat  success. 

leclniical  Kvalualinns.  There  were  manv  management 
reviews  of  the  l.aboralorv  during  IT  81.  as  there  are 
evi-rv  vear.  and  one  major  technical  review  aimed  to 
assess  the  qualilv  of  the  program  and  its  technical 
soundness.  This  technical  review  is  conducted  through 
the  MTIRI.  Technical  \dv  isorv  Hoard  (T\H).  which 


consists  of  the  Technical  Directors  of  the  three  R&D 
divisions,  the  Chief  Scientist  as  chair,  and  a  secretary.  For 
each  of  the  three  thrusts,  the  TAB  is  assisted  by  a 
different  Research  Advisory  Panel  (RAP),  each  of  which 
consists  of  three  scientists  of  international  repute  in 
relevant  substantive  areas  from  outside  the  Department 
of  Defense,  and  by  External  Reviewers  (ERs)  who  are 
counterparts  from  the  corresponding  laboratories  of  the 
other  Services.  The  initial  round  of  TAB/RAP/ER 
technical  reviews  was  based  on  a  week-long  meeting  with 
division  personnel,  including  especially  the  (ask  scientists 
actually  conducting  or  monitoring  the  work  in  the 
specific  thrust.  As  a  “first  round."  the  reviews  were 
judged  successful,  but  a  need  for  greater  technical  (as 
contrasted  with  management)  detail  was  recommended 
for  subsequent  reviews  in  all  three  cases.  More 
importantly,  the  benefits  of  the  progress  that  had  been 
made  to  integrate  the  program  within  each  of  the  three 
thrusts  were  manifestly  evident,  and  the  ground  work 
was  laid  for  further  integration  among  them. 

Technical  Status  of  the  Manpower  and  Force 
Management  Thrust.  The  development  of  Enlisted  and 
Officer  Force  Acquisition  and  Distribution  Systems 
continued  as  the  major  subthrust,  with  the  development 
of  Enlisted  and  Officer  Force  Management  Systems 
emerging  somewhat  more  strongly  during  FY  81.  Both 
efforts  are  primarily  responsive  to  Air  Force  personnel 
system  operations  in  the  current  or  peacetime 
environment,  but  both  are  now  including  plans  and 
increased  attention  to  issues  of  applicability  to  combat 
operations.  As  noted  last  year,  this  thrust,  which  includes 
as  its  goals  the  development  of  new  technology  for 
selection,  classification,  training,  assignment,  retraining, 
retention,  and  force  management  generally,  is  based  on  a 
mature  technology  that  has  had  considerable  refinement, 
but  very  little  real  expansion  since  World  War  II.  With 
the  support  of  the  Air  Force  Office  of  Scientific  Research, 
steps  were  taken  during  the  year  to  establish  data- 
collection  facilities  in  basic  areas  such  as  interest 
measurement,  information  processing,  cognitive  skills, 
and  learning.  Rejuvenation  and  expansion  of  the 
technology  now  seems  feasible,  with  the  integration  of 
coordinate  technology  advancements  in  other  areas  (such 
as  computers  and  cognitive  psychology):  the  first 
experiments  will  be  conducted  next  year,  in  FA  82. 

Technical  Status  of  the  Air  Combat  Tactics  and 
Training  Thrust.  The  Laboratory's  engineering  R&I)  on 
flight  simulation  continued  in  a  single  integrated 
subthrusl  on  Engagement  .Simulation  Technology. 
Prototype  light-valve  (l.V  )  projectors  were  successfully 
demonstrated,  and  work  continued  on  the  development  of 
what  would  represent  the  culmination  of  edge-based 
computer  image  generation  (C1G).  However,  the  technical 
soundness  of  the  Cl G  and  I.V-projertor  development 
program  continued  to  be  detrimentally  impacted  by  shifts 
in  program  directives  made  necessary  by  reductions  in 
previously  planned  and  approved  funding  profiles. 
Concurrent  developments  in  more  advanc'  d,  nonedge- 
based  ( Ilf*,  will  be  monitored  closely,  for  it  now  appears 
possible  that  these  still  newer  technologies  will  overtake 


and  exceed  the  capabilities  of  edge-based  CIC.  A  proposed 
new  engineering  subthrust  to  demonstrate  the 
technological  feasibility  of  a  Combat  Mission  Trainer 
(CMT)  emerged  during  the  year  as  a  cooperative  effort 
with  the  Aerospace  Medical  Research  laboratory .  The 
CMT  proposal  was  evaluated  as  to  risk  by  a  special 
committee  of  the  Air  Force  Scientific  Advisory  Board  as 
FY  81  ended.  The  evaluation  attested  to  the  feasibility  of 
the  CMT  concept  with  its  application  of  fiber-optics, 
helmet-mounted  display,  advanced  CIC.  and 
microlinkage  technologies  to  demonstrate  a  relatively 
low-cost,  transportable  device  suitable  for  combat  mission 
training  at  the  Squadron  level.  The  major  “risks” 
identified  had  to  do  with  the  optimum  utilization  of  such 
a  device  were  it  made  available,  and  the  motivational 
aspects  of  its  regular  use  by  aircrews.  The  behavioral 
R&D  side  of  the  thrust  is  represented  primarily  in  the  Air 
Combat  Training  Systems  subthrust,  which  although 
restructured  and  strengthened  during  the  year  remains 
less  technically  sound  than  desired.  Although  the 
individual  experiments  proposed  appear  reasonable 
enough,  the  efforts  remained  insufficiently  integrated 
and  w  ithout  clear  objectives  and  schedules.  The  subthrust 
in  Operational  l  nil  Training  Systems  subthrust  has  been 
left  in  the  category  of  "emerging."  with  just  a  few  on¬ 
going  efforts  during  the  year. 

Technical  Status  of  the  Weapon  Systems  Logistics. 
Maintenance,  and  Technical  Training  Thrust.  This 
thrust  has  been  completely  restructured  during  FY  81. 
The  initial  planning  was  reviewed  technically  by  the 
TAB.  RAP.  and  ERs.  as  well  as  by  the  Laboratory's 
Corporate  Planning  Group,  then  revised  and  extended  as 
recommended.  The  emerging  Crew.  Group.  Team,  and 
l  nit  (CGTl  )  Performance  and  Training  Systems 
subthrust  is  now  employing  the  command  and  control 
system  as  an  environment  (or  "carrier  signal")  in  which 
to  begin,  and  both  equipment  and  facility-connections 
were  acquired  to  support  the  R&I)  plans.  The  Combat 
Logistics  Technologies  sublhrust  was  evolved  from  sound 
experience  in  manpower  and  human-resource  factors  in 
design  and  weapon  svstertis  acquisition,  and  battle- 
damage  repair  studies.  Similarly,  the  Technical  and 
Maintenance  Training  Systems  suRthryst  was  developed 
out  of  prior  R&I)  in  maintenance  aiding  and  performance 
enhancement,  maintenance  training  simulation,  and 
computer-based  instructional  systems  in  technical 
training.  The  needs  in  this  thrust  area  remain  clear  — to 
provide  a  technology  base  for  lhe*deliverv  of  skilled 
personnel  and  materiel  to  the  operating  Major  Commands 
of  the  Air  Force.  This  thrust  continues  to  emphasize 
issues  of  applicability  to  combat  operational  support,  but 
the  program's  early  stage  of  development  limits  any 
technical  assessment  to  its  potential  and  promised  quality  , 
both  of  which  are  respectably  high  as  based  on  past 
performances. 

The  direction  is  set  — to  develop  and  apply  the  technology 
base  in  order  to  increase  the  probability  and  ease  of 
combat  success. 


MANPOWER  AND  FORCE 


AFHRL  THRUSTS 


General  Description 

Tli.-  l.ahoralnrx's  R&l)  program  is  rurrenllv  divided 
among  three  thrusts:  (a)  Manpower  and  Foree 
Management.  (It)  Air  (aunbat  Taeties  and  Training,  and 
(e)  Weapon  Systems  Logistics.  Vlaintenanee.  and 
Technical  Training.  Kaeli  thrust  is  managed  through  a 
Laboratory  R&D  Division:  (a)  tin-  Manpower  and 
Personnel  Division  ( AFIIRI./AIO).  (b)  the  Operations 
Training  Division  (  AFIIRL/OT).  and  (e)  the  l.ogislies 
and  Teelinieal  Training  Division  ( AFIIRL/I.R). 
res  peel  ivelv . 

The  subthrusls  and  eotnponents  of  the  thrusts  have  been 
defined,  with  certain  of  them  still  in  the  "emerging” 
stage.  The  "architectures.”  "roadmaps.”  or  "R&D 
agendas"  that  are  employed  to  describe 


all  three  levels  —  thrust,  sublhriist.  and  component — are 
dvnamie  rather  than  static.  They  max  be  expected  to 
change  somewhat  from  \car  to  x ear  to  show  valitIK  the 
identification  of  both  near-term  and  long-term 
objectives,  the  planned  transfer  of  technologies  and 
products  where  appropriate,  and  the  approach  cmploxcd 
to  develop  the  technologies  and  systems  desired  lor 
enhancement  of  combat  success. 

General  descriptions  of  the  thrusts  are  given  below  and 
on  subsequent  pages.  Diagrams  portraying  the  respect ixe 
thrusts  are  also  provided.  These  diagrams  are  cmploxcd 
with  highlighting  in  later  sections  to  aid  in  identification 
of  the  parts  of  the  R&l)  program  lieing  reported. 


MANPOWER  AND  FORCE  MANAGEMENT 
THRIST 

The  primary  objective  of  litis  thrust  is  a  Force  Acquisition 
and  Management  Technology  based  on  management  tools, 
procedures,  and  associated  technologies  that  foster  more 
effective  use  of  personnel  resources  by:  (a)  improving 
selection  and  assignment  methodologies,  (b)  establishing 
appropriate  job  requirements  for  Air  Force  specialties,  (c) 
structuring  and  maintaining  a  workforce  xxith  the 
required  aptitudes,  experience,  interests,  and  motivation 
to  meet  operational  commitments  both  in  peacetime  and 
wartime  environments,  and  (d)  establishing 
comprehensive  skills  management  programs  to  improve 
personnel  utilization  and  productivity.  These 
technologies  are  applicable  to  the  recruitment  and 
selection  of  personnel  motivated  for  Air  Foree  service,  the 
assignment  ol  personnel  to  jobs  compatible  with  their 
aptitudes,  interests,  and  experiences,  and  the 
establishment  of  effective  reenlislment/carcer 
assignment  programs.  This  thrust  consists  of  two  on¬ 
going  subthrusls:  Force  Acquisition  and  Distribution 
Sx stems,  and  Force  Management  Systems. 

The  force  Acquisition  and  Distribution  Systems 
snblbrusl  is  to  proxide  advanced  computer-based 
personnel  management  tools  for  use  in  the  acquisition, 
initial  assignment,  and  distribution  of  uniformed  Air 
Force  personnel.  These  tools  will  permit  increased 
precision  in  recruitment,  selection,  classification,  anil 
assignment  of  Air  Force  personnel.  The  development  of 
computer-assisted  Force  Acquisition  and  Distribution 
Systems  will  proxide  the  Air  Force  with  a  variety  of 
alternatives  to  force-manning  compatible  with  various 
m  a  n  p  o  w  e  r  supply  scenarios,  and  will 


help  to  ensure  that  the  available  pool  of  talent  is  optimally 
employed,  xxith  personnel  resources  allocated  to 
maximize  the  return  on  personnel  investments. 

The  Force  Alanagemenl  Systems  suhlhrus!  is  to  provide 
devices,  models,  procedures,  and  strategies  to  improve 
evaluation  of  job  performance,  career  motivation, 
retention,  job  satisfaction,  and  both  individual  and  unit 
productivity,  and  to  establish  effective  career  assignment 
programs. 

The  products  of  this  thrust  include  technologies  that  (a) 
improve  the  efficiency  and  economy  ol  personnel 
acquisition,  (b)  ensure  optimum  classification  and 
assignment  of  first-term  anil  career  personnel.  (<■) 
proxide  an  accurate  evaluation  of  individuals  best 
qualified  for  Air  Force  service,  (d)  facilitate  movement 
between  specialties  to  correct  mantling  imbalances,  and 
(e)  provide  prototype  systems  for  assessing  the 
performance  of  Air  Force  personnel,  both  uniformed  and 
civilian. 

The  longer-term  benefits  obtainable  with  the 
technologies  being  developed  include  (a)  improving  the 
capability  and  accuracy  of  matching  an  individual's 
abilities  with  Air  Force  job  requirements,  (b)  increasing 
the  flexibility  and  validity  of  testing  by  including  other 
aptitude  and  non-aptitude  domains,  as  well  as  computer- 
based  methods  such  as  computer-adaptive  testing,  (cl 
reducing  attrition,  (d)  identifying  and  forecasting 
potential  critical  problems  of  manpower  supply  in  time  to 
propose  remedial-action  alternatives,  (e)  improving  job 
satisfaction,  productivity,  and  retention,  and  (I  I 
developing  on-the-job  performance  criteria  lor  validation 
of  selection  ilex  ices  and  training  syllabi. 


•  AOVANCEO  SIMULATION  CONCEPTS 


AIR  COMBAT  TACTICS  AND  TRAINING  THRUST 

The  primary  objective  of  this  thrust  is  an  Air  Combat 
Tactics  and  Training  Technology  that  identifies  and 
demonstrates  in  cost-effectiveness  terms  alternative 
training  strategies  and  training  equipment  capabilities  for 
use  in  obtaining,  maintaining,  or  improving  the  skills 
and  combat  effectiveness  of  USAF  aircrew  members.  It 
addresses  Air  Force  goals  to  provide  trained  aircrews  who 
can  effectively  operate  aerospace  vehicles  under  both 
training  and  combat  conditions.  The  thrust  consists  of 
four  subthrusts:  (a)  Air  Combat  draining  Systems,  (b) 
Operational  l  nit  Training  Systems,  (c)  Combat  Mission 
Trainer,  and  (d)  Engagement  Simulation  Technology. 
The  first  and  last  subthrusts  are  ongoing,  whereas  the 
middle  two  are  onlv  now  emerging  R&D  programs. 

Most  of  the  Laboratory's  flying  training  R&l)  is 
accomplished  as  part  of  the  Air  Combat  Training  Systems 
subthrust,  the  objective  of  which  is  to  provide  a 
technology  base  for  training  high-level  aircrew 
performance  skills  through  use  of  simulated  combat 
environments.  It  is  best  interpreted  as  an  extension  of 
past  work  using  the  Advanced  Simulator  for  Pilot 
Training  (ASPT).  Earlier  R&l)  explored  the  development 
of  basic  flying  skills,  such  as  transition,  instruments,  and 
air-to-surface  ordnance  delivery  on  conventional  ranges. 
The  current  R&I)  extends  to  the  development  of  training 
strategies  and  equipment  requirements  for  use  in 
ordnance  delivery  on  tactical  targets  using  wartime  tactics 
in  a  realistically  modelled  combat  arena.  The  rate  and 
scope  of  this  expansion  depends  in  part  on  the  availability 
of  new  engineering  technology  from  the  Engagement 
Simulation  Technology  and  Combat  Mission  Trainer 
sublhrusts. 

The  Operational  l  nil  Training  Systems  subthrust  is 
emerging  and  expected  to  be  formally  initiated  in  FY  82 
or  FY  88.  Its  objective  is  the  integration  of  operationally 
applicable  findings  concerning  aircrew  training  into  on¬ 
going  unit  training  programs  to  improve  both  efficiency 


in  training  and  the  effectiveness  of  operational 
capabilities.  It  will  integrate  the  full  range  of  training- 
delivery  capabilities  from  microcomputer-based  desk-lop 
procedural  trainers  to  full-field-of-view  full-mission 
simulators  such  as  the  proposed  Combat  Mission  Trainer. 

The  Combat  Mission  Trainer  subthrust  emerged  during 
FY  81.  as  a  cooperative  effort  with  the  Aerospace  Medical 
Research  Laboratory.  The  objective  is  to  develop  and 
demonstrate  through  the  application  of  fiber-optics, 
helmet-mounted  display,  advanced  computer  image 
generation,  and  computer  microlinkage  technologies  a 
relatively  low-cost,  transportable  device  suitable  for  air- 
to-air  and  air-to-surface  combat  mission  training  at  the 
Squadron  level. 

The  Engagement  Simulation  Technology  subthrust  is 
primarily  engineering  R&l)  oriented  towards  the 
development  of  algorithms,  software,  and  hardware 
techniques  that  support  the  ASPT  and  the  Laboratory’s 
operations  training  R&I)  mission,  \ltention  is  focused  on 
the  development  of  mission  simulator  components  and 
techniques  that  provide  greater  training  capability.  It 
includes  development  of  advanced  computer  image 
generation  technology,  as  well  as  projection  and  display 
technologies  to  provide  full  field -of-view  visual  scenes 
for  use  in  simulators. 

The  development  of  new  technology  and  the 
demonstration  of  technological  advancements  in  flying 
training  are  aimed  at  producing  well-trained  and  highly 
skilled  aircrews.  In  the  near  term,  the  products  of  this 
thrust  are  providing  the  equipment  and  training 
technologies  necessary  to  teach  basic  combat  skills  and 
tactics.  In  the  longer  term  (FY  88  and  beyond),  this  thrust 
will  increasingly  address  'he  training  of  those  combat 
skills  required  to  be  successful  in  specific  combat  areas 
and  to  funrtion  effectively  as  a  member  of  a  coordinated 
combat  team.  The  benefits  of  R&l)  success  in  this  thrust 
will  be  increased  mission  readiness  for  operational 
aircrews. 


WEAPON  SYSTEMS  LOGISTICS.  MAINTENANCE. 
AND  TECHNICAL  TRAININC  THRI  ST 

Tin*  primary  objective  of  this  (lirusl  is  a  Vi  capon  Systems 
Logistics.  Maintenance.  and  Technical  Training 
Technology  to  ensure  effective  and  efficient  support  of 
Air  Force  operations.  This  support  includes  logistics, 
materiel,  and  human  resources.  Special  attention  is 
devoted  to  maintenance,  and  to  the  supportahilitv  of  new 
weapon  systems.  Also  included  as  an  objective  is  the 
technology  to  ensure  effective  team  performance  in 
ground-based  systems.  The  thrust  consists  of  three 
interrelated  subthrusts:  (a)  Crew.  Croup.  Team,  and  l  nil 
(CCTl )  Performance  and  Trai  ning  Systems,  (b)  Combat 
Logistics  Technologies,  and  (e)  Technical  and 
Maintenance  Training  Systems. 

The  emerging  CCTl  Performance  and  Training  Systems 
subthrusl  is  aimed  at  improving  the  performance  of  nun¬ 
flying  crews,  groups,  teams,  and  units.  Special  attention 
is  being  given  to  teams  involved  in  command  and  control 
systems  because  of  the  pressing  current  needs  for 
improvements  in  those  systems. 

The  on-going  Combat  Logistics  Technologies  subthrust 
pertains  especially  to  the  logistics  aspects  of  Air  Force 


weapon  systems.  It  includes  four  components:  one.  to 
develop  the  technology  for  the  integrated  logislies  system 
of  new  weapon  systems:  second,  to  provide  the 
technology  to  ensure  effective  logistics  support  for 
combat  maintenance:  and  the  remaining  two  to  provide 
means  for  improving  the  performance  of  maintenance. 

The  Technical  and  Maintenance  Training  Systems 
subthrust  pertains  primarily  to  technical  training,  with 
special  attention  to  the  training  of  maintenance 
personnel.  Its  components  include  simulators  for 
maintenance  training,  a  system  for  on-the-job-training 
delivery  and  management,  and  more  extensive  transfer  of 
the  technology  for  computer-based  instructional  systems 
developed  by  the  Air  Force. 

The  R&l)  investment  represented  by  this  thrust  promises 
unusually  high  payoff.  The  potential  to  reduce  costs  and 
increase  weapon  systems  supporlabilitv  is  high  because 
this  area  of  technology  is  quite  underdeveloped  and 
initial  big-step  improvements  can  be  made.  The 
subthrusls.  as  well  as  most  of  their  components,  have 
been  the  subject  of  unusual  high-level  interest.  Special 
scientific  and  operational  study  groups  have  stressed  the 
need  for  increased  R&l)  in  this  area. 


I  I 


"Wars  ma'  he  fnuphl  with  weapons,  (nil  llie»  are  won  In  men. 
It  is  I  lie  spirit  of  the  men  wlm  follow  ami  the  man  who  leads 
that  pains  the  vielorv.” 


(General  (ieorpe  S.  I’allon.  Jr. 
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MANPOWER  AND  FORCE  MANAGEMENT  THRUST 


SUBTHRUSTS 


>  ASSESSMENT  OF  PERSONNEL  QUALIFICATIONS 

'  SPECIFICATIONS  OF  JOB  AND  MISSION 
REQUIREMENTS 


•  ACQUISITION.  CLASSIFICATION,  AND  ASSIGNMENT 
PROCEDURES 


THRUST 


FORCE 

ACQUISITION 

AND 

MANAGEMENT 

TECHNOLOGY 


FORCE  ACQUISITION  AND  DISTRIBUTION  SYSTEM  TECHNICAL  ACHIEVEMENTS 


Title:  Development  and  Calibration  of  Enlistment 
Screening  Test  Forms  81a  and  81b 

Description  :  The  Enlistment  Screening  Test  (EST) 
was  originally  designed  as  a  short  prescreening 
instrument  for  use  by  Air  Force  recruiting 
detachments.  Recent  events  have  made  updating  the 
EST  necessary.  The  content  of  selection  tests,  such  as 
the  Armed  Forces  Qualification  Test  (AFQT)  has 
changed,  and  other  services  are  also  using  the  EST. 
New  EST  forms  81a  and  81b  have  been  developed. 
These  closely  match  the  content  of  the  current  AFQT 
and  contain  items  which  better  discriminate  among 
applicants  around  AFQT  cutoff  scores  of  the  various 
services.  The  EST  tests  have  been  calibrated  in  a  field 
study  on  applicants. 


Utilisation:  The  new  EST  forms  are  now  being  used 
by  recruiting  detachments  of  all  the  Armed  Services. 
Calibration  data  have  been  provided  to  recruiters  to 
enable  them  to  predict  qualification  status  of  service 
applicants. 

Benefits:  The  EST  is  reducing  administrative  costs  by- 
identifying  enlistment  candidates  who  are  likely  to  fail 
the  operational  selection  tests,  thus  reducing  travel 
expenditures. 

AFHRL  Contact:  John  Mathews 
AFHRL/MOAM 
Brooks  AFB,  TX  78235 
Autovon  240-3256 
Commercial  (512)  536-3256 


14 


Technical  Achievements 


Title:  Economic  Cost  of  First-Term  Enlisted  Force 

Description:  The  purpose  of  this  research  effort  was  to 
identify  and  compile  a  data  base  of  cost  and  economic 
parameters  relative  to  the  first-term  enlisted  force.  These 
costs  are  being  used  to  answer  economic  and  operational 
questions  for  Air  Staff  for  use  in  determining  optimal 
terms  of  enlistment  in  critical  Air  Force  Specialty  Codes 
(AFSCs).  These  costs  include  recruiting,  training  (both 
basic  military  training  and  technical  training  school), 
attriting.  and  all  incidental  costs  of  a  first-termer  (e.g.. 
clothing,  travel,  and  PCS).  In  addition,  all  costs  were 
identified  as  either  variable,  average,  or  marginal.  The 
final  product  is  a  handbook  which  assembles  all  available 
cost  data  for  each  entry-level  A  ESC  in  the  Air  Force  in  a 
consistent,  easily  understood  format. 

f  tilisation:  Results  of  this  research  will  be  used  bv  Air 
Staff  and  various  Air  Force  agencies  in  developing  the 
costs  of  various  AFSCs  and  in  improving  the  cost  models 
used  in  determining  optimal  terms  of  enlistment 
standards.  This  effort  will  improve  the  information  base 
for'the  decision-making  process  and  thereby  make  the  job 
of  the  decision  maker  easier  and  more  reliable. 

Benefits :  The  data  base  is  already  being  used  as  the  basis 
for  a  cost  studv  of  optimal  terms  of  enlistment  for  each 
AFSC.  It  will  enhance  the  capability  to  respond  quieklv  to 
policy  and  budget  issues  and  also  provide  researchers  and 
analysts  with  a  tool  by  which  they  can  assess  the  economic 
implications  of  various  policy  options  for  the  first-term 
enlisted  force. 


AFHRL  Contact: 


Airman  Kim  Davis 
AFHRI./MOMD 
Brooks  AFB  TX  78235 
Autovon  240-29.12 
Commercial  (512)  540-2932 


Title:  Development  and  Validation  of  Officer 
Selection  and  Classification  Tests 

Description:  A  new  form  of  the  Air  Force  Officer 
Qualifying  Test  (AFOQT-O)  was  implemented  September 
1981.  As  analyses  of  the  forthcoming  data  bases  are 
completed,  modifications  to  the  test  structure  may  be 
required.  These  changes  mav  take  the  form  of  test 
division  into  separate  portions  (general  aptitudes  and 
special  aptitudes),  change  in  length  of  subtests,  and/or 
the  substitution  of  some  scales.  A  "quick  score"  device 
has  been  developed  to  assist  recruiters  in  identifying 
provisionally  qualified  applicants  at  recruiting  main 


Utilization:  AFOQT-O  is  used  by  the  selection  boards  of 
Officer  Training  School  (OTS)  and  the  Air  Force  Reserve 
Officer  Training  Corps  (AFROTO)  in  conjunction  with 
other  variables  to  select  civilian  and  military  applicants 
for  these  programs.  The  "quick  score"  method  will 
provide  instant  feedback  to  applicants  and  should  aid  the 
recruitment  of  highly  qualified  personnel. 
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Benefits:  Better  selection  and  classification  of  officer 
candidates  will  result  in  lower  attrition  and  improvement 
in  the  quality  of  the  officer  force. 

AFHRL  Contact:  Ben  Roach 

AFHRL/MOAP 
Brooks  AFB  TX  78235 
Autovon  240-3570 
Commercial  (512)  536-3570 


Title:  Evaluation  of  Aptitude  Requirements  for  Air 
Force  Enlisted  Job  Specialties 

Description:  In  an  all-volunteer  recruiting  environment, 
particularly  with  a  decreasing  manpower  pool  projected 
for  the  1980's,  it  is  critical  to  ensure  that  occupational 
aptitude  requirements  not  be  overstated  and  that  high- 
level  talent  be  allocated  to  the  most  difficult  occupations. 
A  methodology  has  been  developed  to  evaluate  aptitude 
requirements  which  results  in  measures  of  learning 
difficulty  for  each  enlisted  job  specialty.  Initially, 
learning  difficulty  is  generated  on  a  position-by-position 
basis  and  is  derived  through  a  task  analysis  of  learning 
difficulty  and  the  time  spent  performing  tasks  in  the 
position  under  study.  To  characterize  the  entire 
occupation,  learning  difficulty  is  averaged  across 
occupational  positions.  The  methodology  is  sufficiently 
flexible  to  provide  either  the  learning  difficulty  of  an 
entire  occupation  or  the  learning  difficulty  of  a  subset  of 
positions  within  the  occupation,  i.e..  the  learning 


difficulty  of  only  entry  level  positions  within  the 
occupation.  To  date,  the  methodology  has  been  applied  to 
over  200  job  specialties  representing  the  mechanical, 
administrative,  general,  and  electronics  aptitude  areas. 

Utilisation:  Measures  of  occupational  learning  difficulty 
provide  an  empirical,  job-centered  frame  of  reference 
which  can  be  systematically  utilized  in  the  evaluation  of 
occupational  aptitude  requirements.  The  data  issuing 
from  this  project  have  been  delivered  to  an  aptitude 
requirements  working  group  consisting  of 
representatives  from  the  Air  Force  Manpower  and 
Personnel  Center.  Air  Force  Technical  Training.  Air 
Force  Recruiting  Service,  and  Air  Force  Human 
Resources  Laboratory.  The  purpose  of  the  working  group 
is  to  review  the  aptitude  requirements  for  all  enlisted  job 
specialties  with  specific  attention  devoted  to  employment 
of  occupational  learning  difficulty  in  defining  job 
aptitude  requirements.  The  data  resulting  from  this 
effort  have  also  been  delivered  directly  to  Air  Force 
Recruiting  Service  where  they  have  been  implemented 
through  the  computerized  job  reservation  system.  Three 
areas  of  possible  future  potential  application  have  been 
identified.  First,  the  results  of  this  research  ran  be  used 
for  the  purpose  of  redesigning  or  restructuring 
occupations  in  order  to  reduce  the  occupational  learning 
load.  Second,  there  is  considerable  potential  for  training 
applications.  With  additional  research,  it  may  be  possible 
to  design  and  or  evaluate  technical  training  courses  on  the 
basis  of  the  learning  difficulty  of  tasks  as  they  are 
performed  on  the  job  and  thereby  increase  the  linkage 
between  job  performance  and  technical  training.  Third. 
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these  data  have  potential  applications  in  the  area  of  job 
performance.  Lists  of  occupational  tasks  ranked  in 
terms  of  learning  difficulty  can  guide  decisions 
concerning  the  development  of  joh  performance  aids. 

Benefits:  There  are  manv  significant  areas  where  cost 
avoidance  can  be  achieved  as  a  result  of  this  research. 
Contingency  plans  for  talent  shortages  w  ill  he  available  as 
a  by-product  of  this  effort.  These  plans  will  enable  the 
Air  Force  to  plan  for  talent  shortages  in  any  specific 
specialty  or  across  all  specialties.  Another  product  w  ill  he 
a  more  defensible  position  for  aptitude  requirements  in 
the  case  of  court  actions.  The  present  system,  which 
excludes  manv  individuals  from  entering  Air  Force  jobs 
based  on  a  cut-off  aptitude  score,  has  no  objective  data  to 
support  its  use.  This  research  will  provide  data  on  the 
learning  load  requirements  for  each  occupation.  Perhaps 
the  single  most  important  benefit  resulting  from  this 
research  is  a  more  optimal  person-job  match.  Ensuring 
that  job  aptitude  requirements  correspond  to  job  learning 
load  requirements  can  have  positive  effects  on  job 
attitudes,  retention,  and  training. 

AFHRL  Contact:  Joseph  l..  'S  eeks 
AFHRL/MODS 
Brooks  AFB  T\  782.1', 

Autovon  2TO-3222 
Commercial  (312)  33(>-3222 


Title:  Assessment  of  Physical  Strength  and  Stamina 
Requirements  in  Air  Force  Specialties 

Description:  Each  Air  Force  enlisted  specialty  is 
presumed  to  differ  in  the  nature  and  extent  of  physical 
capabilities  required  for  successful  job  performance. 
Moreover,  in  a  variety  of  specialties,  effective 
performance  requires  above  average  physical  strength 
and  stamina  from  incumbents.  Despite  these  prevailing 
conditions,  little  systematic  research  has  been  done  to 
support  definitive  assignment  criteria  to  ensure  that 
personnel  capabilities  meet  or  exceed  on-the-job 
requirements.  A  comprehensive  assessment  of  the 
physical  occupational  requirements  in  the  more  than  230 
enlisted  specialties  is  nearing  completion.  To  date, 
approximately  24.000  supervisors  have  been  surveyed 
for  purposes  of  identifying,  defining,  and  quantifying 
demanding  tasks  within  specialties.  Preliminary  findings 
have  shown  that  supervisory  personnel  ran  reliably 
identify  and  rate  physically  demanding  tasks  and  thereby 
provide  the  empirical  base  for  specialty-specific  task 
demand  profiles.  These  results  will  soon  be  documented 
in  a  series  of  technical  reports. 

Ongoing  and  future  research  activities  include  the 
formulation  of  regression  models  to  establish  the 
predictive  accuracy  of  specific  task  parameters  and  to 
benchmark  and  compare  demand  characteristics  across 
specialties.  Moderator  variables  such  as  numbers  td  lir-t 
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termers  performing  the  tasks,  time  spent  in  task 
execution,  and  consequences  of  inadequate 
performance  will  be  closely  studied.  APHRI. 
collaborated  with  the  Air  Force  Aerospace  Medical 
Research  Laboratory  (AFAMRL)  at  Wright -Patterson 
AFB.  Ohio. 

Utilization:  Physical  demand  indices  will  ultimately  be 
incorporated  into  the  Air  Force  Person-Job-Match  system 
as  an  additional  factor  to  be  considered  for  the  optimal 
assignment  of  individuals  to  jobs.  Further  refinement  of 
the  algorithm  with  a  physical  demand  factor  is  especially 
important  in  view  of  current  accession  trends;  namely, 
declining  numbers  of  qualified  male  enlistees  and  the 
concomitant  increase  in  the  proportion  of  females  serving 
in  the  Air  Force. 

Benefits:  Definitive  physical  job  requirements  can  be 
expected  to  reduce  recruiting  costs  by  expanding  the 
qualified  applicant  pool  (particularly  among  females)  and 
to  curtail  medical  costs  resulting  from  the  assignment  of 
persons  to  jobs  where  demands  exceed  physical 
capabilities.  Specifications  for  entry  into  each  enlisted 
career  field  will  be  sufficient  to  insure  an  optimum 
distribution  of  available  talent. 

AFHRL  Contact:  Sherrie  P.  Lott 
AFHRL/MODS 
Brooks  AFB  TX  782.15 
Aulovon  2  KI-.ii.il 
Commercial  (512)  536-3551 


Air  Force  Career  Specialties 
Classified  by  Personnel 
Research  Methodologies 


Title:  The  Effects  of  Item  Calibration  Sample  Size 
and  Item  Pool  Size  on  Adaptive  Testing 

Description:  This  unique  achievement  studied  the 
effects  of  varying  the  item  calibration  sample  size  on 
varying  size  item  pools.  Through  a  series  of  simulations 
with  varying  subsample  and  item  pool  sizes,  the  resultant 
errors  of  ability  estimates  have  been  studied  and 
delineated. 

Utilization:  This  work  helps  specify  the  needed  sample 
size  for  calibration  of  item  pools  for  adaptive  testing.  It 
also  provides  information  concerning  the  interaction  of 
item  pool  size  and  calibration  sample  size  on  resultant 
ability  estimates. 

Benefits:  Results  of  this  project  provide  a  much  needed 
advance  in  the  state-of-the-art  in  item  pool  construction. 
The  study  indicated  the  requirements  for  the  number  of 
items  and  subjects  necessary  to  reap  the  benefits  of 
adaptive  testing. 

AFHRL  Contact:  Malcolm  James  Ree 
AFHRL/MOAM 
Brooks  AFB  TX  78235 
Auto  von  240-3845 
Commercial  (513)  536-3845 


Title:  Methods  for  Linking  Item  Parameters 

Description:  This  massive  effort  investigated  several 
methods  for  placing  large  blocks  of  test  items  on  the  same 
scale  for  purposes  of  adaptive  testing  item  pool 
construction.  Through  a  series  of  simulations,  both 
common  groups  and  common  item  linking  paradigms 
were  investigated. 

Utilization:  This  work  demonstrated  that  linear 
equating  was  possible  and  could  be  used  for  the 
construction  of  specially  calibrated  item  pools  required 
for  computerized  adaptive  testing. 

Benefits:  Results  of  this  project  provide  information  on 
linking  item  parameters  under  a  series  of  conditions 
ranging  from  small  sample/long  tests  to  large  sample/ 
short  tests. 

AFHRL  Contact:  Malcolm  James  Ree 
AFHRL/MOAM 
Brooks  AFB  TX  78235 
Aulovon  240-3845 
Commercial  (513)  536-3845 
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Person-Job-Match  System 
Used  for  Enlisted 
Gassification 


Title:  Kalman  Filter  Prediction  of  Time  Series  Based 
on  State-Space  Models 

Description:  Time  series  analysis  is  a  vital  statistical  tool 
in  many  areas  of  personnel  research  where  regression 
analysis  is  not  appropriate.  State-space  forecasting  and 
Kalman  filtering  can  be  used  to  analyze  many  time- 
dynamic  personnel  problems.  Through  contract,  the  Air 
Force  Human  Resources  Laboratory  has  developed  these 
techniques  and  the  software  necessary  for  their 
application  and  is  using  these  methods  to  analyze  and 
predict  the  input  variables  for  the  Person-Job-Match 
(PJM)  system  used  for  enlisted  classification.  In  addition. 
Kalman  filter  models  for  predicting  enlisted  retention 
have  been  developed.  The  forecasting  system  is 
documented  in  AFHRL-TR-79-83,  Recursive  Forecasting 
System  for  Person-Job-Match. 

Utilisation:  These  analysis  methods  improve  prediction 
in  the  retention  areas  which  have  historically  been 


difficult  to  predict.  In  addition,  this  forecasting  research 
for  the  PJM  system  has  provided  statistical  measures  to 
enhance  automated  job  classification  of  enlisted  recruits. 

Benefits:  Kalman  filtering  and  related  methods  improve 
the  Air  Force  estimation  capability  for  time-dynamic 
problems.  Certain  estimation  problems,  such  as  the 
forecasting  of  retention  rates,  require  a  method  that  can 
update  its  estimates  as  conditions  change  over  time.  This 
capability  is  present  in  Kalman  filter/state-space 
forecasting  methodologies  and  their  use  will  improve  the 
prediction  requirements  of  the  PJM  algorithms. 

AFHRL  Contact:  Capt  David  Roberts 
AFHRL/MOMD 
Brooks  AFB  TX  78235 
Autovon  240-3047 
Commercial  (512)  536-3047 
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Title:  Research  Applications  of  the  Comprehensive 
Occupational  Data  Analysis  Programs 

Description:  The  Comprehensive  Occupational  Data 
Analysis  Programs  (CODAP)  is  an  occupational  data 
analysis  software  package  which  inputs  and  performs 
calculations  on  massive  quantities  of  raw  data  from  job 
surveys.  It  was  developed  in  response  to  the  need  for  an 
efficient  and  effective  method  of  identifying  and 
classifying  jobs  in  a  rapidly  changing  Air  Force.  The  basic 
input  to  this  system  is  information  provided  by  large 
numbers  of  job  incumbents  in  the  occupational  areas 
being  studied.  Because  the  data  are  selected  at  the  worker- 
task  level,  the  CODAP  system  provides  a  base  of 
information  that  may  be  utilized  in  many  ways  to  address 
a  variety  of  predefined  and  sometimes  unanticipated 
management  questions.  The  technical  support  during  the 
past  year  has  been  aimed  at  (a)  continued  enhancement  of 
a  methodology  for  restructuring  and  summarizing  these 
data  for  higher-level  management  in  increasingly  diverse 
functional  areas,  (b)  upgrading  of  the  utility  and  running 
efficiency  of  several  major  CODAP  programs  to  meet  the 
needs  of  the  Air  Force  Occupational  Measurement  Center 
at  Randolph  AFB,  (c)  significant  improvements  in 
program  documentation,  and  (d)  development  of  several 
major  analytic  programs.  A  major  extension  of  the 
CODAP  system  is  planned  for  the  coming  year.  It  will 
involve  the  development  of  a  package  of  profile  analysis 
programs  for  analyzing  and  clustering  anticipated  types 
of  data  not  amenable  to  standard  CODAP  analysis. 

Utilization:  In  addition  to  its  ongoing  operational  uses  in 
updating  and  evaluating  the  Air  Force  officer  and 
enlisted  classification  structures  and  in  developing  and 
validating  the  content  of  training  programs,  CODAP  is 
now  being  employed  to  develop  a  scientifically  sound 
basis  for  realigning  entry-level  aptitude  requirements 
across  Air  Force  career  fields  and  to  address  questions 
about  the  requirements  of  jobs,  all  of  which  will  be 
integrated  into  the  initial  personnel  selection  process  and 
eventually  into  the  Person-Job-Match  model.  Currently  it 
is  also  being  integrated  into  the  Air  Force  Specialty 
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Knowledge  Test  development  program  as  the  most 
effective  means  of  assuring  the  job-relatedness  of  test 
content.  The  HQ  USAF-directed  experiment  with 
position-oriented  on-the-job  training  called  SPOT 
(Standardized  Position-Oriented  Training)  is  totally 
dependent  on  the  CODAP  data  base  and  software, 
including  recent  enhancements  to  the  CODAP  system 
specifically  designed  for  use  in  the  SPOT  program.  The 
development  of  methods  for  collecting  and  analyzing  the 
task  analysis  data  which  resulted  in  “The  Task  Analysis 
Handbook”  will  depend  heavily  on  CODAP  data  and 
analytic  techniques  for  its  implementation  in 
Instructional  Systems  Development.  Although  developed 
by  the  Air  Force,  all  branches  of  the  United  States 
Department  of  Defense,  as  well  as  the  British,  Canadian, 
and  Australian  Forces,  have  incorporated  CODAP  into 
their  operational  programs.  In  the  public  sector,  many 
state  and  county  governments  are  using  CODAP  to 
validate  their  traditional  testing  and  selection  procedures 
in  accord  with  Equal  Employment  Opportunity 
guidelines,  to  develop  job  and  performance  evaluation 
procedures,  and  to  improve  job  classification  and  training 
criteria.  Educational  institutions  are  using  CODAP  to 
modify  their  vocational  education  curricula.  During  the 
past  year,  the  Air  Force  CODAP  software  has  been  sent  to 
the  Army  and  to  the  Marine  Corps  to  help  them  update 
their  CODAP  systems.  Also,  the  Los  Angeles  California 
School  District  and  the  Institute  of  Nuclear  Power 
Operation  were  provided  with  the  CODAP  software 
package.  The  transfer  of  CODAP  technology  within  and 
outside  the  Air  Force  will  be  intensified  with  the 
completion  of  a  series  of  three  CODAP  applications 
manuals  — an  executive  summary  designed  for 
management  personnel,  an  inventory  developers  manual, 
and  an  occupational  analysts  manual. 

AFHRL  Contact:  William  J.  Phalen 
AFHRL/MOMA 
Brooks  AFB  TX  78235 
Autovon  240-2932 
Commercial  (512)  536-2932 
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Title:  Enlisted  Assignment/Reassignment  System 

Description:  This  work  unit  supports  the  enlisted 
geographical  assignments  function  of  the  Air  Force 
personnel  system.  There  is  an  opportunity  to  examine 
this  assignments  function  at  its  most  basic  level.  The 
work  unit's  objective  is  to  design  two  alternative  systems 
for  assigning  airmen  to  locations.  The  first  system  will  be 
a  computer-based  procedure  for  producing  for  each 
airman  a  list  of  possible  assignments  which  are  pre¬ 
optimized  to  increase  Air  Force  effectiveness.  In  addition, 
the  system  could  produce  for  requirement  managers  a  list 
of  airmen  for  each  assignment.  The  system  will  use  policy 
modeling  (e.g..  policy  specifying)  to  develop  algorithms 
for  modeling  the  individual  payoffs  of  assigning  airmen 
to  locations.  The  general  development  sequence  will  be 
(a)  customer  involvement  (problem  identification),  (b) 
policy  algorithm  development  through  a  working  group, 
(c)  policy  testing,  and  (d)  modifications  as  necessary.  The 
resulting  system  will  combine  important  person  and 
location  variables,  combine  them  into  predicted  payoffs 
using  the  new  algorithms,  optimize  the  payoffs  using 
optimality  indicators,  and  produce  ordered  lists  (airmen 


and  locations)  based  on  these  optimality  indicators.  The 
second  system  is  designed  to  assign  airmen  using  a  goal 
programming  approach.  To  support  these  two  systems, 
four  separate  research  projects  will  be  necessary:  a 
generalized  modeling  of  the  constrained  ordered  list 
process,  batch  optimization  software  and  goal 
programming  development,  and  software  to  simulate  and 
demonstrate  the  resulting  system. 

Utilization:  These  two  alternative  systems  should 
contribute  to  better  assignments  of  airmen  by  the  Air 
Force  personnel  system.  The  policy  modeling  process  w  ill 
result  in  a  formal  quantification  of  personnel  manager 
policies  related  to  location  of  assignment  and  should, 
therefore,  improve  individual  retention,  job  satisfaction, 
and  performance  and  will  optimize  Air  Force  assignments 
to  accomplish  the  defense  mission. 

AFHRL  Contact:  Capt  David  Roberts 
AFHRL/MOMD 
Brooks  AFB  TX  78235 
Autovon  240-3047 
Commercial  (512)  536-3047 
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Airmen  Entering  the  Air  Force 
at  Lackland  Air  Force  Base 


Title:  Estimation  of  Air  Force  Enlisted  Manpower 
Supply 

Description:  A  data  file  is  to  be  developed  for  analyzing 
the  impact  of  changes  in  civilian  and  military  parameters 
(wages,  unemployment,  force  levels,  bonuses,  etc.)  on  the 
distribution  of  enlisted  personnel  by  specialty, 
experience,  and  aptitude.  The  data  file  being  developed 
will  also  permit  the  identification  of  the  civilian  and 
military  labor  markets  which  compete  most  directly  with 
the  Air  Force  at  both  the  accession  and  retention  levels. 
Quantitative  relationships  will  be  derived  between  the 
parameters  and  the  accession  and  retention  of  enlisted 
personnel.  An  analysis  will  be  made  to  determine  the 
most  appropriate  level  for  studying  the  Air  Force 
competition  and  to  analyze  its  past  and  future  impact  on 
Air  Force  accessions  and  retentions.  During  the 
developmental  work,  results  of  subtasks  such  as  supply 
elasticities  will  be  used  in  developing  budget  submissions 
as  well  as  in  evaluating  various  policy  alternatives. 
Eventually  the  methodology  and  associated  models  will  be 
incorporated  into  a  dynamic  model  for  policy  analysis. 
The  data  base  required  for  this  effort  has  been  expanded 
at  the  request  of  AF/MPXA  to  include  an  additional 


eighty  variables.  This  addition  will  gTeatly  enhance  the 
investigative  potential  of  the  longitudinal  file  being 
developed  and  supply  to  MPXA  the  requested  data  at  a 
minimum  cost.  Theoretical  work  on  the  supply-demand 
relationship  in  both  recruiting  and  retention  and  the 
interaction  of  both  has  been  completed.  The  data  file 
being  developed  include  information  on  all  airmen 
between  1956  and  1980. 

Utilisation:  This  file  will  provide  a  data  base  for 
simultaneous  estimation  of  accession  and  retention 
behavior.  The  file  will  be  used  to  provide  insight  to  who 
comes  in,  who  stays  in,  the  effects  of  economic  variables, 
information  on  minorities,  and  other  analyses.  Beginning 
in  FY  83,  an  extensive  and  detailed  analysis  will  be  made 
of  accessions  and  retentions  within  and  across  Air  Force 
specialties. 

AFHRL  Contact:  John  Taylor 

AFHRL/MOMD 
Brooks  AFB  TX  78235 
Autovon  240-3947 
Commercial  (512)  536-3947 


Force  Acquisition  and  Distribution  System 


Title:  Research  on  the  Basic  Dimensions  of  Learning 
Ability 

Description:  New  techniques  in  the  measurement  of 
individual  abilities  will  be  explored,  as  well  as  a 
comprehensive  study  made  of  the  specific  areas  of 
learning  ability.  New  and  unique  procedures  to  broaden 
testing  capabilities  will  be  investigated.  Questions  to  be 
answered  include  the  following:  (a)  How  quickly  can  an 
individual  acquire  the  skills  and  knowledges  necessary 
for  adequate  performance  in  various  Air  Force 
occupations?  (b)  How  well  would  those  skills  and 
knowledges  be  retained  during  periods  of  non-use?  (c) 
How  quickly  could  decayed  skills  and  knowledges  be 
reacquired?  (d)  Finally,  what  ultimate  level  of  skill  is 
likely  to  be  obtained?  To  answer  these  questions, 
research  will  focus  on  individual  learning  slopes, 
learning  rates,  the  role  of  short/long  term  memory,  skill 
decay  and  reacquisition,  response  latencies,  and  the 
efficiency  of  various  learning  modalities.  A 
comprehensive  investigation  will  also  be  accomplished  of 
the  wide  individual  differences  in  information  processing 
skills  and  whether  these  skills  are  modifiable  in  the 
training  situation.  Individual  performance  levels  for 
information  processing  skills  and  multi-task  performance 
under  varying  conditions  of  information  processing  loads 
will  be  studied. 

Utilisation:  Basic  research  in  personnel  measurement  is 
needed  to  rejuvenate  a  mature  technology  and  to  advance 
the  state  of  the  art.  The  utility  of  the  test  measures 
developed  and  studied  will  be  assessed  and  used  to 
establish  a  test  base  of  possible  alternative  aptitude 


measures  for  use  in  the  development  of  operational  tests 
for  both  enlisted  and  officer  personnel. 

AFHRL  Contact:  Raymond  E.  Christal 
AFHRL/MO 
Brooks  AFB  TX  78235 
Autovon  240-3845 
Commercial  (512)  536-3845 


Title:  Development  of  Follow-On  Forms  of  the 
Armed  Services  Vocational  Aptitude  Batterv 
(ASVAB) 

Description:  In  calendar  year  1983.  additional  forms  of 
the  ASVAB  are  scheduled  for  operational 
implementation.  Item  writing  has  been  accomplished 
with  contractor  support  and  experimental  forms  have 
been  constructed  and  are  currently  bring  administered  to 
several  thousand  recruits  of  the  various  armed  services.  A 
contract  has  been  let  to  provide  support  for  the  final 
calibration  of  the  scores  to  the  normative  scale. 

Utilisation:  ASVAB  is  revised  periodically  to  maintain 
integrity  of  the  battery  and  to  incorporate  improvements. 
It  is  used  by  all  of  the  Armed  Services  to  select  and 
classify  enlisted  personnel. 

AFHRL  Contact:  Malcolm  James  Ree 
AFHRI./MOAM 
Brooks  AFB  T\  782.35 
Autovon  240-3845 
Commercial  (513)  536-3845 


On-Going  R&D 


Title:  Reading- Related  Problems  in  the  Air  Force 

Description:  The  Air  Force  has  not  had  a  direct  measure 
of  the  reading  ability  of  Air  Force  personnel.  Two  parallel 
forms  of  a  lower  level  reading  lest  have  been  developed. 
Percentile  and  reading  level  norms  were  generated 
through  joint  administration  of  several  reading  tests.  The 
test  is  being  validated  against  training  performance  using 
conditional  distribution  and  correlation/regression 
methods.  Refinement  of  test  norms  will  be  accomplished 
through  testing  of  service  applicants  w  ith  a  w  ide  range  of 
ability  and  education. 

Utilization:  This  research  supports  the  function  related 
to  selection  and  classification  of  Air  Force  personnel. 
These  studies  are  designed  to  provide  cost-effective 
reading  tests  and  standards  targeted  at  personnel  of  both 
acceptable  and  marginal  verbal  ability.  Results  will 
provide  instruments  and  normative  tables  for  use  in 
remedial  training  programs  and  for  improved  personnel 
classification.  These  measures  will  replace  more 
expensive  and  less  effective  commercial  tests  now  in  use. 

AFHRL  Contact:  John  J.  Mathews 
AFHRL/MO.AM 
Brooks  AFB  T\  78235 
.Autovon  240-3256 
Commercial  (512)  532-3256 


Title:  Perceptual-Motor  Ability  Measurement 

Description:  Previous  research  has  demonstrated  the 
utility  of  measures  of  perceptual-motor  abilities  for  the 
selection  of  personnel  for  pilot  and  navigator  training  and 
for  technical  training.  The  interest  in  these  measures  has 
been  revived,  following  the  discontinuance  of  apparatus 
testing  in  the  1050s.  as  computer-based  testing 
techniques  and  the  use  of  highly  reliable  solid-state 
components  have  become  more  widespread.  These 
developments  have  eliminated  most  of  the  difficulties 
inherent  in  earlier  electro-mechanical  testing  equipment. 
Testing  devices  utilizing  solid-stale  electronics  have  been 
developed  which  administer  two  tests  for  psychomolor 
coordination.  These  devices  have  been  used  to  collect  data 
from  a  large  sample  of  individuals  slated  for  pilot 
training.  These  individuals  will  now  be  tracked  through 
training  and  the  relationships  between  the  lest  scores  and 
training  performance  determined.  Additionally,  devices 
have  been  developed  to  assess  the  rate  of  acquisition  and 
terminal  level  of  performance  of  skills  very  similar  to 
those  required  in  flying  training  through  the  use  of  a 
low-cost  simulator  linked  to  a  microprocessor,  (hiring  the 
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course  of  a  three  hour  syllabus  of  instruction  which 
covers  topics  ranging  from  basic  instrument 
interpretation  and  use  of  the  flight  controls  to  the 
accomplishment  of  climbing  and  descending  turns  and 
other  flight  maneuvers,  an  individual  s  performance  is 
recorded  and  compared  against  optimal  performance  to 
produce  summary  performance  scores.  Individuals  tested 
using  this  device  are  also  being  tracked  through  flight 
training.  Finally,  efforts  are  continuing  to  implement  and 
evaluate  a  large,  comprehensive  battery  of  perceptual- 
motor  and  cognitive  performance  tasks  that  mav  prove 
useful  for  pilot,  navigator,  and  enlisted  specialties 
selection.  Measures  derived  from  this  battery  which  show 
promise  when  assessed  in  a  laboratory  setting  will  later  be 
incorporated  into  field-transportable  testing  devices  for 
possible  use  in  an  operational  setting. 

Utilization:  Perceptual-motor  tests  may  be  used  by 
recruiting  and  assignment  agencies  and  by  Air  Training 
Command  for  the  selection  and  classification  of  both 
enlisted  personnel  and  officers.  The  use  of  tests  of 
perceptual-motor  abilities  will  result  in  the  reduction  of 
attrition  from  training  and  a  corresponding  reduction  in 
training  cost. 

AFHRL  Contact:  Johnny  Weissmuller 
AFHRl./MOAP 
Brooks  AFB  T\  78235 
Autovon  2  HI-3570 
Commercial  (512)  536-3570 


Perceptual-Motor  Ability  Measurement 
Apparatus 
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Force  Acquisition  and  Distribution  System 


Title:  Voice  Spectral  Analysis  as  a  Measure  of  Stress 
in  Air  Combat 

Description:  Available  methods  of  assessing  operator 
stress  (experienced  as  subjective  feelings  such  as 
pressure,  tension,  and  strain)  have  certain  disadvantages 
which  mediate  against  their  use  in  many  high  stress 
situations.  In  particular,  available  methods  have  very 
limited  applicability  for  assessing  stress  in  airborne 
aircrew  operations  where  no  interference  in  task 
performance  is  tolerable,  and  post  hoc  measures  provide  a 
poor  assessment  of  stress-task  relationships.  Recent 
literature  suggests  that  the  analysis  of  the  spectral 
qualities  of  an  operator's  voice  output  can  provide  an 
unobtrusive,  real-time  indicator  of  the  operator's  stress 
level.  The  objectives  of  this  research  are  to  investigate  the 
relationship  between  stress  and  voice  output  of  aircraft 
operators  and  to  develop  a  system  of  stress  quantification, 
which  can  be  used  either  in  historical  (via  recorded 
sample)  or  real-time  modes  and  is  based  on  voice  output 
analysis.  The  data  base  used  in  this  study  will  be 
composed  of  audio-recordings  from  actual  combat 
operations,  aircraft  accidents,  and  aircraft  incidents.  A 
computer  Voice  Spectral  Analysis  System  has  been 
developed  and  tested.  Preliminary  analyses  are  underway 
on  the  capability  of  this  system  to  reliably  and  validly 
differentiate  periods  of  high  and  low  stress  among 
aircrews. 

Utilisation:  A  valid,  unobtrusive  measure  of  operator 
stress  would  provide  a  means  of  assessing  an  individual’s 
stress  management  capabilities  which  are  critical  in  a 
variety  of  military  operations.  Additionally,  a  stress 
measure  would  serve  as  a  useful  criterion  for  stress 
training  and  stress  reduction  studies. 


AFHRL  Contact:  Jeffrey  Kantor 
4FHRL/MODE 
Brooks  AFB  TX  78235 
Autovon  240-3648 
Commercial  (512)  536-3648 


Title:  Advanced  Research  on  Adaptive  Testing 
Systems 

Description:  Traditionally,  in  the  Air  Force  and 
elsewhere,  uniform  standardized  aptitude  and  abilities 
tests  have  been  given  to  applicants  for  employment. 
Among  other  characteristics,  these  tests  must  be  fair  and 
accurate.  They  must  be  valid  for  predicting  some  useful 
criterion  such  as  performance  in  technical  training  school 
or  performance  on  the  job.  When  the  same  test  is 
administered  to  every  applicant,  accuracy  of 
measurement  is  limited  to  a  restricted  range  about  the 
mean.  Without  making  a  test  exceedingly  long,  uniform 
accuracy  across  the  measurement  scale  cannot  be 
achieved.  Computerized  Adaptive  Testing  is  a  name  given 
to  a  series  of  techniques  for  presenting  an  appropriate 
subset  of  items  from  a  very  large  item  pool,  thus  avoiding 
the  presentation  of  inappropriate  items.  The  Air  Force 
Human  Resources  Laboratory  is  a  recognized  and 
respected  leader  in  the  field.  A  goal-oriented  series  of 
efforts  is  underway  to  develop  both  prototype  and 
operational  item  pools,  as  well  as  to  advance  the  state  of 
knowledge  in  the  theoretical  basis  of  adaptive  testing. 
Among  these  studies  are  pioneering  efforts  in  linking  of 
item  statistics  and  analytic  derivation  of  standard  errors 
of  advanced  item  parameters. 

Utilisation:  Adaptive  testing  is  usually  based  on  Latent 
Trait  Theory,  and  serious  gaps  exist  in  the  body  of 
theoretical  knowledge.  These  efforts  are  directed  at 
completing  the  knowledge  as  it  applies  to  the  Laboratory's 
responsibility  to  the  Joint  Services  Computer  Adaptive 
Testing  Interservice  Coordinating  Committee.  This 
research  is  necessary  to  achieve  the  necessary  tasking 
under  this  commitment.  Adaptive  testing  will  eventually 
be  used  in  developing  and  norming  Air  Force  operational 
aptitude  tests  and  by  the  Air  Force  Recruiting  Service  and 
the  Army  Military  Enlistment  Processing  Command. 

AFHRL  Contact:  Malcolm  James  Ree 
AFHRL/MOAM 
Brooks  AFB  TX  78235 
Autovon  240-3845 
Commercial  (512)  536-3845 
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On-Going  R&D 


Title:  Task-Oriented  Measurement  Technologies 

Description:  Research  is  being  conducted  across  a  broad 
number  of  areas  to  address  important  technology-related 
problems.  The  purpose  of  this  research  is  to  identify  and 
develop  methodologies  for  clustering  or  otherwise 
determining  underlying  dimensionalities  of  occupational 
tasks,  identify  and  develop  optimal  rating  scales  for 
measuring  technical  jobs,  develop  procedures  for 
analyzing  complex  rating  patterns  involving  multiple 
interrelated  policies,  and  develop  models  for  predicting 
job  requirements  based  on  available  data. 

Utilisation:  Advances  in  task-oriented  measurement 
may  impact  instructional  systems  design,  occupational 
measurement  techniques,  classification  structure,  and 
assignment  procedures.  Advances  could  result  in  more 
accurate  training  and  assignment  decisions,  resulting  in  a 
more  effective  force. 

AFHRL  Contact:  Hendrick  W.  Ruck 
AFHRL/MODS 
Brooks  AFB  TX  78235 
Autovon  240-3551 
Commercial  (512)  536-3551 


Title:  Validation  of  Officer  Training  School  and  Air 
Force  Reserve  Officer  Training  Corps  Selection 
System 

Description:  Both  the  Officer  Training  School  (OTS)  and 
the  Air  Force  Reserve  Officer  Training  Corps  (AFROTC) 
use  central  selection  boards  to  select  applicants  and  to  fill 
program  quotas.  The  selection  boards  differ  somewhat  in 
approach,  but  the  goals  are  identical;  i.e..  to  select  the 
best  qualified  personnel  from  among  the  applicants.  The 
primary  difference  in  the  selection  processes  is  the  use  of 
the  Weighted  Professional  Officer  Selection  System  by 
AFROTC  which  was  developed  through  policy  capturing. 
In  this  system,  1 1  weighted  variables  are  used  to  develop 
a  Quality  Index  Score.  Selection  in  the  OTS  process  does 
not  involve  empirically  weighted  variables.  The  two 
selection  processes  will  be  compared  and  each  system  will 
be  validated  against  officer  performance  at  several  career 
points  after  commissioning  and  as  student  officers  prior 
to  commissioning. 


cadets  for  the  professional  officer  course  and  subsequent 
commissioning.  This  improvement  in  selection  processes 
will  relate  directly  to  active  duty  performance  and  will 
ensure  quality  officers  in  the  future.  Attrition  in  both 
OTS  and  AFROTC,  as  well  as  in  subsequent  technical  and 
flying  training  schools,  will  be  reduced. 

AFHRL  Contact:  Douglas  Cowan 
AFHRL/MOAP 
Brooks  AFB  TX  78235 
Autovon  240-3570 
Commercial  (512)  536-3570 


Title:  Development  of  the  Officer  Pipeline 
Management  System  and  Person-Job-Match 
Technology 

Description:  Since  September  1980,  a  coordinated  effort 
has  been  made  to  develop  a  selection  and  classification 
model  for  Officer  Training  School  (OTS).  The  first 
significant  accomplishment  was  completion  of  the  OTS 
selection  equation  in  June  1981.  This  milestone's 
completion  included  internal  validity  checks  to  ascertain 
the  equation's  efficacy  of  modeling  the  expressed  policy, 
as  well  as  reliability  measures  against  actual  and 
simulated  OTS  selection  boards.  A  series  of  senior 
management  level  briefings  were  conducted  in  July  1981. 
These  briefings  were  designed  to  provide  information 
about  the  selection  policy  which  was  modeled,  how  it  was 
modeled,  to  obtain  approval  to  begin  implementation, 
operational  test,  and  evaluation  and  external  validity 
activities. 

Utilisation:  Since  these  briefings,  activities  have  focused 
on  examining  the  operational  requirements  of  the  new 
system's  implementation  and  planning  field  tests  of  a 
new  rating  scale  and  application  forms. 

AFHRL  Contact:  Capt  Lynn  Scott 
AFHRL/MODS 
Brooks  AFB  TX  78235 
Autovon  240-3551 
Commercial  (512)  536-3551 


Utilisation:  The  results  will  be  used  to  refine  and 
improve  the  selection  of  OTS  candidates  or  AFROTC 


Force  Acquisition  and  Distribution  System 


Title:  Enhancement  of  Officer  Survey  Technology 

Description:  The  technology  developed  for  Air  Force 
enlisted  specialties.  Occupational  Survey/Comprehensive 
Occupational  Data  Analysis  Programs  (OS/CODAP)  has 
produced  sizable  benefits  for  the  Air  Force  over  the  years. 
Empirically  derived  job  indices  have  guided  decision 
makers  in  such  areas  as  classification  and  occupational 
structure,  training  requirements,  and  personnel 
assignments.  Comparable  occupational  survey  technology 
for  officer  specialties  is  still  in  the  formative  stages, 
however.  The  need  exists  to  improve  the  measurement 
technology  for  officer  jobs  so  that  problems  in  career 
development,  classification,  and  training,  for  example, 
can  be  broached  fTom  a  firm  empirical  knowledge  base. 
Research  is  presently  underway  to  extend  the  OS/CODAP 
technology  for  enlisted  specialties  to  officer  specialties 
and  to  develop  new  measurement  techniques  where  the 
enlisted  technology  cannot  be  directly  transferred. 
Specifically,  the  objectives  are  as  follows:  (a)  develop  and 
test  job  descriptive  scales  as  alternatives  to  relative  time 
spent,  (b)  establish  the  utility  of  existing  task  factor 
scales,  (c)  develop  and  test  alternate  task  factor  scales 
where  needed,  (d)  identify  appropriate  samples  for 
collecting  task  factor  data,  and  (e)  develop  CODAP 
products  to  display  officer  data  for  specific  users. 

Preliminary  analyses  of  needs  assessment  data  that  have 
been  elicited  to  derive  a  rank-ordered  set  of  needs  for 
officer  occupational  data  have  yielded  the  following 
results:  (a)  raters  assessed  all  officer  occupational  data 
needs  as  important  to  the  total  Air  Force  mission:  (b)  they 
demonstrated  high  levels  of  agreement  in  their  ratings 
and  rankings:  and  (c)  they  identified  the  primary 
applications  of  officer  occupational  data  to  be  in  the  areas 
of  determining  training  relevance,  validating  job 
prerequisites,  and  assessing  officer  attitudes  regarding 
such  factors  as  utilization  of  talent  and  training,  job 
interest,  and  sense  of  accomplishment. 

f  tilumtion :  Officer  occupational  surveys  will  ultimately 
be  developed  using  validated  task  factors  and  job 
properties  singly  or  in  combination.  The  developed 
technology  will  provide  the  means  for  establishing  an 
empirical  data  base  for  use  bv  Air  Force  decision  makers 
regarding  utilization  of  officer  personnel.  Finhanced 
officer  occupational  survey  methods  can  be  expected  to 
benefit  the  \ir  Force  in  terms  of  a  more  effective 
classification  system,  more  clearly  defined  educational 
requirements,  and  a  cost  savings  in  training. 


AFHRL  Contact:  Sherrie  P.  Gott 
AFHRL/.MODS 
Brooks  AFB  TX  78235 
Autovon  240-3551 
Commercial  (512)  536-3551 


Student  Demonstrating  the  Pilot 
Aptitude  Measurement  System  (PAMS) 


Title:  Selection  for  Rated  Training  (Pilot  and 
Navigator) 

Description:  For  many  years,  the  Air  Force  Officer 
Qualifying  Test  (AFOQT).  Pilot  Composite,  has  been  the 
primary  selection  variable  for  entry  of  pilot  and  navigator 
candidates  into  undergraduate  flying  training  pilot  and 
navigator  programs.  A  program  is  underway  to  determine 
the  feasibility  of  using  newly  devised  tests  of  perceptual 
motor  skills,  information  processing  abilities,  and  flight 
skill  learning  rates  to  improve  pilot  selection.  One 
segment  of  research  in  this  area  calls  for  administration 
of  tests  on  this  new  equipment  to  large  samples  of  pilot 
qualified  students  from  Air  Force  Academy.  Reserve 
Officers  Training  Corps,  and  Officer  Training  School 
commissioning  sources.  Another  large  segment  involves 
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an  extensive  evaluation  of  I  lie  \ir  Force  Flight  Screening 
Program.  In  recent  Nears,  i lu-  l  ndergraduate  Navigator 
Training  (l  NT)  program  has  experienced  an  unusuallv 
liigli  attrition  rale.  The  Navigator-Technical  composite 
lor  the  \FOQT  was  consitlerahl\  revised  in  an  effort  to 
ameliorate  tlie  problem,  but  additional  research  is  needed. 
\n  experimental  Basic  Navigator  Battcrv  has  been 
developed  and  administered  to  1  (i  l  NT  classes.  The 
scores  from  the  Navigator  Balterv  and  the  \ F( )OT  will  be 
compared  with  performance  in  Nav  igator  Training  and  in 
advanced  courses,  and  with  on-the-job  performance  after 
one  year  in  an  operational  role.  Additionallv.  research  is 
underway  to  determine  the  optimum  wav  to  select  student 
pilots  for  either  the  fighter/attack/ reconnaissance  or 
tanker/transporl/bomber  basic  phase  of  training  within 
Specialized  l  ndcrgraduate  Pilot  Training. 

I  lilization:  The  new  selection  sn stems  will  be  used  bv 
Vir  Training  Command.  The  selection  procedures 
developed  should  he  useful  to  \ir  Training  Command  in 
improved  selection  decisions  for  pilots  and  navigators. 
Vttrition  from  anv  training  school  is  alwavs  verv 
expensive,  and  this  is  particularly  true  for  those  schools 
training  rated  officers.  Improvement  of  the  pilot  and 
navigator  selection  systems  should  reduce  attrition  from 
the  Pilot  Training  and  Navigator  Training  Programs  and 
assist  in  the  identification  of  superior  pilots  and 
nav  igators  in  an  operational  squadron. 

A FHRL  Contact:  Jelfrev  Kanlor 
VFHRI./MODF. 

Brooks  VFB  T\  7B_\r» 

\utovon  2  f8 
Commercial  (112)  l!<t-!(>  VB 


Title:  Determining  Offirer  education  Requirements 

Description:  This  research  effort  is  designed  to  develop  a 
method  of  measuring  educational  attainment  of  officers 
and  the  educational  requirements  of  officer  specialties. 
Measuring  education  attainment  is  achieved  through  an 
officer  education  profile.  The  profile  transforms  rid  lege 
transcript  data  into  a  standard  formal  consisting  of  IH 
course  headings  representing  management,  computer 
science,  soeial/brhavioral  science,  engineering,  physical 
science,  and  humanities  courses.  This  format,  in  turn, 
became  the  foundation  lor  two  kinds  of  survevs  for 
administration  to  job  incumbents  front  12  different 
officer  specialties.  The  first  survev  form  presents  .10 
transcripts  coded  in  the  profile  format.  Kach  is  to  be  rated 
on  its  suitahilitv  to  the  incumbent's  job.  Data  analvsis  will 


Officer  Kducalion  Research 


consist  ol  regression  equations  using  the  profile  data  to 
predict  suitability  ratings.  The  second  survev  form  lists 
tin’  fR  course  titles  with  their  definitions.  Incumbents 
receiving  this  survey  are  to  indicate  the  number  of 
courses  within  each  course  title  that  are  necessarv  for 
successful  job  performance.  Data  analysis  will  consist  of 
developing  a  sy  nthetic  transcript  for  each  spec  ialtv  w  Inch 
represents  the  ideal  education  requirements. 

(  lilization:  The  findings  of  the  research  will  he  applied 
by  the  \ir  Force  Manpower  and  Personnel  Outer  to 
revise  the  F.ducalional  Requirements  for  \ir  Force 
Officer  Specialties.  Revisions  will  he  documented  in  the 
Officer  (Classification  Regulation.  \FR  .!(>- 1 .  and 
represented  mathematically  for  use  in  the  future  Officer 
IVrson-Job-Match  (PJM)  svstem. 
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TECHNICAL  ACHIEVEMENTS 


Til  It* :  Productivity  Measurement  and  Enhancement 

Description:  \  recent  research  project  has  focused  on 
productivity  measurement  and  productivity 
enhancement.  The  purposes  of  research  in  the  first  area 
were  (a)  to  review  current  and  past  efforts  to  define/ 
measure  produetivily.  (h)  to  classifv  those  measures  with 
respect  to  practicality,  coal-effectiveness,  and  relevance  to 
the  \ir  Force,  (r)  to  systematize  the  major  classes  of 
factors  which  have  I  teen  shown  to  impact  on  productivity, 
(d)  to  develop  a  conceptual  framework,  based  on 
empirical  data,  that  can  serve  as  a  guide  to  future  research 
and  evaluation  efforts,  and  (e)  to  develop  a  method  for 
generating  efficiency  and  effectiveness  measures  for  the 
\ir  Force  work  center  environment.  \  field  test  of  the 
method  is  presently  being  conducted  to  assess  its 
generalizalnlity  across  the  functional  areas  of  weather, 
aircraft  maintenance,  and  administration  at  several  \ir 
Force  installations.  In  a  related  effort  to  develop 
productivity  enhancement  techniques,  feedback  and  goal 
setting  techniques  were  evaluated  as  motivational 
treatments  in  data  preparation  and  data  processing 
sections  of  a  major  l  S  corporation.  Baseline  data  were 


obtained  on  format  effectiveness  and  error  rates  on  two 
different  shifts.  Supervisors  were  then  trained  to  ensure 
that  subordinates  could  set  specific  and  quantifiable  goals 
lor  improving  productivity.  Treatments  were  then 
initiated  which  involved  feedback  and  goal-setting 
manipulations.  The  results  included  reductions  in  error 
rales  and  increases  in  format  effectiveness.  The  results 
were  substantially  better  in  the  feedback  plus  the  goal- 
setting  condition  than  in  the  feedbaek-onlv  condition. 
Also,  a  change  front  impersonal,  comparative  feedback  to 
personal,  comparative  feedback  gave  greater  productivity. 
Four  technical  reports  have  been  published  documenting 
these  two  activities.  Results  and  findings  from  the  field- 
test  for  the  productivity  measurement  studv  are 
anticipated  to  be  available  in  the  coming  fiscal  vear. 

I  tiliznlion:  Development  and  assessment  of  the  method 
for  generating  productivity  criteria  across  Air  Force  work 
units  provide  researchers  and  managers  with  a  useful  tool 
for  designing  and  evaluating  changes  in  organizational 
factors  related  to  produetivily.  AdditionalK .  the 
identification  of  and  communication  with  various 
agencies  involved  with  prnduetivilv  research  have 


Technical  Achievements 


fostered  a  |>nsili\e  inleraelion  among  those  agencies. 
Technologies  for  int|»lenienling  feedback  and  goal-selling 
tech n i(| ties  wifi  provide  first-line  management  with  a 
capabililv  for  enhancing  prodnetiv  in  and  jolt  satisfaction 
that  otherwise  would  not  he  available. 

Rrnrfitx:  Results  from  ’lie  prodnetiv  itv  criterion 
generation  sludv  will  he  used  to  plan  and  conduct  a 
comprehensive  sludv  of  \ir  Force  prodnetiv  itv .  to 
increase  the  generalizahililv  of  results  from  studies  on 
prodnetiv  itv.  to  improve  management  of  \ir  Force 
resources,  and  to  increase  the  readiness  and  effectiveness 
ol  \ir  Force  personnel.  File  motivational  techniques  used 
in  the  second  sludv  can  ho  applied  to  a  varielv  of  \ir 
Force  work  •environments  without  the  additional  costs 
that  monelarv  incentive  programs  I v  pica 1 1 v  require. 

.4FIIRI.  Contort:  Kenneth  Fiiisluen 
\l  HRI./MOIll 
Urooks  \  l  it  i  \  raj.i". 
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Title:  Ketraiuing  and  I  ransferahilitv  of  Skills 

lirxrrifilion:  (Current  research  includes  identification  el 
the  Ivpes  ol  retraining  actions  which  are  operating 
smoothlv  and  those  which  are  generating  adjustment 
problems.  Retrained  airmen  and  their  supervisors  have 
been  stirveved  to  evaluate  the  job  performance, 
satisfaction,  and  attitudes  ol  retrainees.  1‘reliminarv 
atlalvses  id  the  survev  data  have  been  completed,  and 
interim  results  indicated  that  retrained  airmen  had 
tv  picallv  made  a  smooth  and  siiceessful  transition 
between  militarv  oecupations.  Further  analvses  will 
evaluate  retraining  success  lor  various  categories  of 
retrainees.  \nother  ongoing  ellort  has  the  objective  ol 
assessing  the  skill  upgrading,  career  progression,  and 
reenlislment  rates  ol  retrainees  through  eomparisons 
with  \  ir  Force  av  erages.  \  final  pair  ol  studies  Incuses  on 
the  performance  ol  retrainees  in  technical  training.  The 
lirst  sludv  compares  the  academic  performance  and 
attrition  levels  ol  retrainees  to  those  new  recruits  with 

equivalent  aptitudes.  The  effects  on  relraii s' 

performance  ol  vear-  of  militarv  service,  career  or  non- 
career  status,  and  tv  pc  ol  background  experience  prior  to 
changing  specialties  is  also  being  evaluated.  Result-  of  the 
second  sludv  ol  technical  school  performance  will  address 
the  v  ialulilv  ol  the  current  poliev  which  permits  I  H  point- 
ol  the  job  aptitude  requirement  to  hi'  waived  lor 
retrainees. 

f  tilization:  Manager-  ol  the  \irman  Retraining 
Program  are  sponsoring  and  utilizing  the  current 
research  vv  liicli  prov  ides  an  empirical  ha-i-  tor  cv  ailin' iog 
poliev  decisions. 

RrnpJ'ilx:  Improved  retrainee  -election  and  assignment 
procedures  can  he  expected  to  stimulate  participation  m 
the  program,  favorahlv  impact  reenlislment  rales,  and 
increase  prodnetiv  itv  and  satisfaction  ol  airmen  in  -ecoud 
specialties,  \ssignmenls  which  optimize  -kills  transfer 
will  result  in  dollar  savings  through  lowered  attrition 
rales  a-  well  as  reductions  in  training  lime  required  lor 
retrained  personnel  to  achieve  proliciencv  in  their  new 
occupations. 

I FURI.  (.ontnrl:  Marv  .1.  Skinner 
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I  itlt1:  Productivity  in  Security  Police  Squadrons 

Description:  The  purpose  ol  1 1 1 is  research  was  In  develop 
a  methodology  lor  measuring  changes  in  tin-  producliv  11  v 
of  seeuritv  police  squadrons  when  these  changes  resuh 
from  squadron  reorganization.  Productivilv  measures 
included  both  subjective  criteria,  such  as  supervisor 
ratings,  and  objective  criteria  developed  in  conjunction 
with  jolt  experts  from  the  security  police  career  field. 
Individual  and  organizational  measures  were  collected 
from  bases  mulched  for  similarilv  in  all  respects  except 
squadron  organization.  (Criterion  data  were  collected 
before  and  after  the  reorganization.  Policv  rapturing/ 
sperifving  teehnitpies  were  emploved  to  identilv  the 
significant  characteristics  of  effective  seeuritv  police 
stpiad  rons. 

(  tilisolion:  The  effects  of  organizational  changes 
implemented  at  the  local  level  are  often  difficult  to 
({nan t if \ .  Techniques  developed  under  this  work  unit 
provide  a  comprehensive  and  systematic  approach  to 
tracking  and  documenting  positive  and  negative  changes. 


L 


rite  results  of  this  research  are  being  used  tit  decisions 
regarding  the  organizational  structure  ol  security  police 
squadrons  in  Furope.  \ddilionallv .  the  teebmdogies 
developed  are  applicable  for  use  in  security  police 
squadrons  throughout  the  \ir  Force,  as  well  as  in  other 
functional  areas. 

Benefits:  Mthougli  developed  for  use  in  seeuritv  police 
squadrons,  the  methodology  could  be  used  in  a  variety  ol 
operational  settings.  Its  application  will  permit  \ir  Force 
managers  to  make  controlled  before  and  after  or  between 
unit  comparisons  to  assess  the  impact  on  productivity  ol 
anv  organizational,  procedural,  or  other  type  of  change. 


.f  FURL  Contact:  Charles  V  Vi  caver 
\FIIHI./MOI)F 
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Tide:  Development  of  an  Air  Force  Occupational 
Research  Data  Bank 

Description:  Kfforts  to  establish  an  \  i  r  Force 
Occupational  Research  Data  Hank  have  resulted  in  the 
development  ol  an  on-line  rapid  access  retrieval  st.-Uem 
for  different  kinds  of  occupational  data.  This  retrieval 
system  includes  summary-descriptive  variables  about  \ir 
Force  occupations,  occupational  survev  data  for  the 
enlisted  occupations,  and  a  research  report  index  svslcin 
by  occupations.  The  retrieval  system  prov  ides  the  capacity 
to  reference  research  materials  through  a  cross- 
catalogued  key  word  search  and  select,  display,  and  print 
by  specialty  and  subgroup  variables  related  to 
occupational  descriptors,  prerequisites,  and  enlisted 
personnel  characteristics.  It  also  allows  the  user  to  extract 
various  (.Comprehensive  Occupational  Data  Analysis 
Programs  reports.  At  present,  these  prototype  systems 
within  the  Occupational  Research  Data  Base  are 
operational.  Work  has  been  directed  towards  the  inclusion 
of  medical,  legal,  and  safety  data.  In  addition, 
longitudinal  analysis  and  cross  occupation  analysis 
capabilities  will  be  built  into  the  system. 

Utilization:  The  Occupational  Research  Data  Bank  has 
been  designed  to  support  the  research  thrusts  of  the  Air 
Force  Human  Resources  Laboratory.  The  large  volume  of 
occupational  data  contained  in  the  retrieval  system 
provides  a  centralized  location  for  researchers  to  obtain 
quick-response  answers  for  personnel-related  questions. 
At  present,  such  questions  mav  take  weeks  to  answer. 
Cross-comparisons  of  specialties  with  respect  to  their 
characteristics  are  feasible  and  should  lead  to  more 
effective  selection  of  occupations  for  special  studies 
Personnel  data  from  calendar  years  l')78  and  l')79  arc 
presently  available.  Medical,  safety,  and  legal  data  from 
calendar  year  l')80  are  also  available. 

Benefits:  The  Occupational  Research  Data  Bank  provides 
rapid  access  to  a  centralized  source  of  occupational  data. 
Limited  studies  with  short  suspense  dates  could  he 
accomplished  without  the  need  to  extract  data  from 
longitudinal  studies  and  trend  analysis  can  be  performed 
on  a  real-time  basis  to  provide  a  dynamic  representation 
of  occupational  data. 

A  FURL  Contact:  Hendrick  W  .  Ruck 
\  FURL/ MODS 
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Title:  Methods  for  Determining  Safely  Training 
Priorities  for  Job  Tasks 

Description:  Functional  Managers  in  every  \ir  Force 
enlisted  specialty  are  concerned  about  job  safety.  Some 
jobs  are  more  hazardous  than  others,  hut  each  spixiallv 
strives  to  reduce  ou-lhe-job  accidents.  This  research 
examined  the  feasibility  of  rank  ordering  job  tasks  in 
terms  of  hazard,  possibility  of  accident  occurrence,  and/ 
or  other  pertinent  factors  that  could  assist  training 
designers  in  determining  needs  for  safely  training. 

Three  \ i r  Force  specialties  were  studied:  (a)  Aircraft 
Armament  (  \ir  Force  Specially  Code  (  \FSC)  W>2.\0).  (b) 
Fire  Protection  (AFSC  571X0).  and  (c)  Fuels  (AFSC 
b.tlXO).  Task  and  job  factor  data  were  collected  for  each 
specialty.  Subject  matter  experts  also  matched  accident 
data  with  the  tasks  being  performed  when  the  accidents 
occurred.  From  these  data,  four  methods  for  rank¬ 
ordering  hazardous  tasks  were  developed.  Previous 
accidents  were  matched  to  the  tasks  in  the  first  method. 
The  second  method  displayed  rank-ordered  hazardous 
tasks  based  on  hazard  potential  ratings.  I  sing  the  third 
method,  a  regression  equation  was  developed  and 
hazardous  tasks  were  rank  ordered  based  on  predicted 
scores  from  the  regression.  \  final  method,  a  cost-benefit 
analysis,  allowed  for  the  estimation  of  how  much  money 
might  be  saved  if  certain  tasks  were  trained. 

Utilization:  These  methods  would  be  most  beneficial  in 
those  Air  Force  specialties  in  which  accidents  are  the  most 
frequent  and  costly.  Trainers  could  choose  which 
methods  would  produce  the  most  pertinent  information 
lor  the  specially  under  study.  Onre  the  potential  accident 
tasks  were  identified,  specialized  training  could  be 
developed  lor  those  tasks  and  incorporated  into  the 
training  program. 

Benefits:  Identification  of  potentially  hazardous  tasks 
would  result  in  improved  job  safety  training.  The 
training  would  lead  to  avoidance  of  injuries  and  of  the 
loss  of  equipment,  lime,  and  materials  due  to  on-the-job 
accidents. 

A  FURL  Contact:  Hendrick  W  .  Ruck 
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Title:  Development  of  Mission  Impact  GEBOS  Model 

Description:  The  purpose  of  this  effort  was  to  extend  the 
Generalized  Explanatory  Base  Operating  Support  Model 
(GEBOS-M)  to  include  mission  changes  as  an  input 
parameter.  GEBOS  was  designed  as  an  explanatory  model 
capable  of  estimating  the  impact  of  workload  changes  on 
Base  Operating  Support  (BOS)  and  Real  Property 
Maintenance  Activities  (RPMA)  functional  manpower,  or 
alternatively,  the  impact  of  manpower  changes  in  terms 
of  workload  execution  capability.  The  current  research 
and  model  building  effort  identified  the  kev  relationships 
between  mission  manpower/capabilities,  and  the  primary 
BOS  and  RPMA  manpower  and  workload  indicators. 
These  relationships  permitted  the  development  and 
testing  of  a  programmable  mission/support  manpower 
planning  model.  Given  specific  mission  changes,  the 
GEBOS-M  model  can  accurately  estimate  changes  to 
primary  workload  indicators  and  BOS  and  RPMA 
manpower  by  functional  category.  The  methods  of 
analysis  and  results  of  this  effort  are  documented  in 
AFHRL-TP-81-.30. 

Utilization:  The  Air  Force  Directorate  of  Manpower  and 
Organization  (AF/MPM).  the  primary  user  of  this 
research  product,  has  loaded  the  GEBOS-M  software  on 
their  computer  and  has  completed  initial  testing.  GEBOS- 
M  is  now  being  considered  for  integration  into  the  AF/ 
MPM  programming  system  to  aid  their  manpower 
programmers  in  responding  to  force  structure  changes 
during  development  of  the  Program  Objective 
Memorandum,  the  Budget  Estimate  Submission,  and  the 
President's  Budget. 

Benefits:  The  Mission  Impact  GEBOS  Model  provides 
Air  Force  manpower  managers  with  greatly  improved 
capabilities  to  program  and  justify  base  level  support 
manpower.  The  model  can  compute  base  operating 
support  and  real  properly  maintenance  activities 
manpower  requirements  directly  from  programmed 
changes  in  the  mission  elements  of  the  force  structure, 
reducing  current  reliance  upon  command  average 
manpower  factors  for  support  manpower  compulations. 

AFHRL  Contact:  John  Taylor 
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Title:  Performance  Appraisal  Systems  for  CSAF 
Civilian  Personnel 

Description:  The  development  of  a  comprehensive 
management  system  for  encouraging  excellence  in  job 
performance  of  Air  Force  civilian  employees  has  been 
completed.  The  system  has  four  major  components:  (a) 
Senior  Executive  Appraisal  System  (SEAS),  (b)  General 
Manager  Appraisal  System  (GMAS),  (c)  Job  Performance 
Appraisal  System  (JPAS).  and  (d)  Promotion  Potential 
Appraisal  System  (PPAS).  Tnder  SEAS,  bonuses  were 
distributed  to  senior  executives  based  on  job  performance 
evaluations.  SEAS  was  implemented  1  October  1979.  A 
similar  system  for  evaluating  general  managers  (GMAS. 
GS-13  through  CS- 15)  and  distributing  merit  pay  among 
these  managers  was  developed  and  became  operational  1 
Ortober  1980  with  first  merit  pay  awards  made  1  October 
1981.  Similar  to  SEAS  and  GMAS.  JPAS  uses  a 
supervisor/worker  developed  work  plan  which  identifies 
the  major  elements  of  the  job  which  are  to  be  rated,  shows 
the  criticality  and  relative  importance  of  the  elements, 
and  states  the  performance  standards  for  each  element. 
The  promotion  potential  appraisal  system  (PPAS)  was 
completed  and  will  be  implemented  1  February  1982  to 
rank  order  all  GM.  GS.  and  Federal  Wage  Scale  promotion 
eligibles.  Experts  in  each  vocational  area  defined 
behavioral  dimensions  necessary  for  performance  in  their 
area,  and  policy  capturing  exercises  produced 
mathematical  algorithms  for  use  in  the  ranking  process. 
Although  the  requirement  for  the  job  performance  and 
promotion  efforts  predate  the  Civil  Service  Reform  Act  of 
1978  by  two  years,  the  evolved  systems  are  in  accord  with 
the  requirements  of  that  act. 

Utilization:  The  first  bonuses  were  paid  out  to  members 
of  the  Senior  Executive  Service  under  the  Senior 
Executive  Appraisal  System  (SEAS).  Approximately  1  (»5 
(GS-H>  and  above)  employees  were  in  competition  for 
bonuses  based  on  the  performance  ratings  and 
Performance  Review  Board  recommendations.  The 
GMAS  was  implemented  on  1  Ortober  1980  for 
approximately  11.000  General  Schedule  employees 
identified  as  supervisors  and  managers  in  grades  GS-13 
through  GS- 1.7.  The  first  appraisals  under  GMAS  were 
completed  on  30  June  1981  with  the  first  merit  pay 
increases  under  the  system  to  be  awarded  during  the  first 
full  pay  period  in  Ortober  1981.  Approximately  120.000 
General  Schedule  and  Federal  Wage  Svsteni  employees  in 
all  grades  were  trained  in  the  concepts  and  practical 
application  of  developing  work  plans  for  the  JPAS  which 
became  effective  1  October  1981.  At  that  time,  all 
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employes  must  have  written  work  plans  composed  of  job 
performance  elements  anti  standards.  The  JI’AS 
appraisals  are  seheduled  for  I  Fcbruarv  ll)82  with 
continuing  increments  ul  appraisals  for  emplovees  based 
upon  the  emplovee  s  anniversarv  dale  of  last  within- 
prude  increase  or  promotion. 

Henefits:  With  lull  implementation  of  SKAS.  <GM  \S. 
and  JI*\S.  the  \ i r  Force  has  met  the  legal  requirements 
of  the  (.ivil  Service  Reform  Vet  of  D)7R  as  it  pertains  to 
the  development  and  implementation  of  new 
performance  appraisal  svstems.  These  three  svslems  are 
objective  management  svslems  designed  to  foster  ami 
reward  excellence  in  performance  and  to  idenlifv 


substandard  performance  at  anv  grade  or  level  within  the 
Mr  force  lederal  civilian  emplovee  area.  The  1*1*  \S 
provides  the  \ i r  force  with  a  completelv  visible  civilian 
promotion  svslem  which  was  developed  to  meet  the  f.KO 
and  l  nilorm  (Guidelines  lor  Kmplovee  Selection  and  thus 
minimize  the  threat  of  litigation. 

A FUKI.  Contact:  Bruce  (Gould 
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Title:  l  lilizatiou  of  Cornell  in  the  Air  Force 

Description:  During  the  past  decade,  tin1  number  of 
women  in  the  \ir  force  has  increased  from 
approximate!)  I2.(MM(  to  more  than  (id. (lilt).  To  provide 
\ir  Force  management  with  information  relevant  to  the 
optimal  utilization  ol  women  in  nontraditional  mililarv 
roles,  a  studv  ol  the  \ircraft  Maintenance  Career  field  is 
fifing  accomplished  with  the  objective  to  evaluate  the  on- 
the-job  utilization  patterns  ol  males  and  females  and  to 
idenlifv  gentler  differences  in  task  assignment,  in  job 
changes  over  time,  anil  in  job  expectations,  experiences, 
and  attitudes.  Ihe  analvsis  of  the  job  expectations, 
experiences,  and  attitude  data  indicate  that  some 
significant  differences  do  exist  between  males  am) 
females  in  their  reasons  for  entering  the  \ir  Force  and 
the  Virerall  Maintenance  career  field,  in  their  previous 
mechanical  experience  and  their  plans  for  civilian  work. 
Differences  were  also  indicated  in  the  are;;  of  expectations 
a>  to  the  amount  ol  strength  retptiretl  on  the  job.  initial 
supervisor  coni iilenee.  and  desire  to  leave  the  \ir  force. 
However,  differences  were  not  found  to  be  gender 
speeilit  in  other  areas  ol  expectations,  experiences,  and 
altitudes.  Overall,  satisfaction  with  the  \ir  force  anti 
their  jnh«.  current  supervisor)  confidence,  job 
dill ictiltie-  ami  job  changes  were  not  found  to  have 
discriminative  gentler  significance.  I’reliminarv  results  ol 
this  studv  have  been  hrteled  and  further  analvses  are  in 
progress. 

.17) 
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Utilisation:  Information  generated  from  these  studies 
has  been  used  in  making  management  decisions 
regarding  the  utilization  of  women  in  the  Air  Force. 
Decisions  made  utilizing  this  research  have  allowed  an 
expansion  of  the  role  of  women  in  the  Air  Force  resulting 
in  an  increase  in  selection  ratios  for  certain  career  fields 
and  the  optimal  utilization  of  the  personnel  resources 
available  to  the  Air  Force. 

AFHRL  Contact:  Suzanne  Lipscomb 
AFHRL/MODE 
Brooks  AFB  TX  78235 
Autovon  240-3551 
Commercial  (512)  536-3551 


Title:  Performance  Relevant  Situational  Constraints 

Description:  This  research  is  part  of  a  comprehensive 
AFHRL  program  to  identify  factors  which  influence 
productivity  in  the  Air  Force.  The  purpose  of  this 
research  is  to  identify  situational  constraints  in 
operational  Air  Force  work  environments  which  are 
perceived  bv  job  incumbents  to  inhibit  their  productivity, 
and  to  develop,  refine,  and  validate  a  questionnaire 
instrument  which  can  be  used  to  identify  such  factors  in 
diverse  settings.  The  study  involves  four  phases  in  which 
different  samples  of  first-term  enlisted  personnel  will  be 
selected  for  survey  administration.  During  the  first 
administration,  a  questionnaire  eliciting  open-ended 
responses  will  be  administered,  and  the  responses  will  be 
content  analyzed.  On  the  basis  of  this  analysis,  a  number 
of  dimensions  which  impede  productivity  will  be 
identified,  and  this  knowledge  will  serve  as  a  basis  for 
development  of  items  to  be  included  in  a  more  structured 
and  psychometrically  sound  questionnaire.  This 
questionnaire  will  be  administered  to  a  second  more 
comprehensive  sample  of  first-term  enlisted  personnel. 
Responses  to  this  questionnaire  will  be  factor  analyzed, 
and  the  instrument  will  be  refined.  Also,  the  extent  to 
which  situational  constraints  are  present  in  a  variety  of 
Air  Force  jobs  will  be  identified.  During  the  third  phase, 
focus  will  be  on  a  more  limited  set  of  incumbents  in  each 
of  six  Air  Force  Specialty  Codes  (AFSCs).  and  the 
instrument  will  be  validated  against  a  variety  of 
performance  and  satisfaction  criteria.  In  the  fourth  phase, 
using  a  sample  of  incumbents  in  a  single  AFSC.  the 
differential  impact  of  similar  work  environments  on 
incumbents  differing  on  aptitude  and  other  attributes 
will  be  examined,  particularly  with  reference  to  attrition/ 
retention. 

Utilisation:  Identification  of  situational  constraints  to 
productivity,  as  well  as  development,  validation,  and 
refinement  of  a  questionnaire  to  measure  such 
constraints,  will  provide  Air  Force  researchers  and 


managers  with  important  information,  and  a  tool  to  deal 
with  productivity  problems.  Knowledge  of  factors  which 
impede  productivity  will  provide  managers  in  a  variety  of 
operational  work  settings  with  the  information  they  need 
to  make  organizational  and  workgroup-specific  changes 
to  enhance  productivity. 

AFHRL  Contact:  Tom  Watson 

AFHRL/MODF 
Brooks  AFB  TX  78235 
Autovon  240-3551 
Commercial  (512)  536-3551 


Title:  Personnel  Factors  Related  to  Attrition  and 
Retention 

Description:  The  purpose  of  this  research  is  to  support 
the  Air  Force  function  of  sustaining  personnel  resources. 
This  effort  will  exploit  opportunities  to  favorably  affect 
force  quality  by  accomplishing  the  following  objectives: 
(a)  identifying  personnel  and  occupational  factors  related 
to  attrition  and  retention  in  the  enlisted  force,  (b) 
developing  reliable  and  valid  measurement  techniques 
for  collecting  such  information,  and  (c)  designing 
practical  and  efficient  methodologies  for  incorporating 
research  into  current  selection,  classification,  and 
assignment  programs. 

The  approach  to  the  study  involves  a  conceptual  analysis 
of  the  personnel  retention  problem  focusing  on 
determination  of  key  factors.  First,  a  taxonomy  of 
attrition  and  retention  criteria  is  being  developed  to 
present  an  orderly  and  compact  arrangement  of  measures 
for  use  in  personnel  research.  Files  are  being  developed 
for  use  in  a  number  of  analyses  in  this  research  program. 
These  studies  will  include  a  tracking  of  historical  trends 
in  attrition  and  retention,  longitudinal  studies  of  cohort 
groups  from  lime  of  entry  to  time  of  loss,  cohort  analysis 
of  loss  rates  for  possible  period,  experience  and  specific 
cohort  effects,  investigation  of  occupational  differences 
in  continuation  rates  over  time,  and  finally,  analysis  of 
alternative  attrition/ retention  prediction  systems  and  the 
evaluation  of  their  impart  on  personnel  acquisition. 

Utilisation:  Identification  of  personnel  factors  related  to 
attrition  and  retention  will  allow  better  forecasting  of 
force  strength  and  attenuation  of  factors  negatively 
impacting  personnel  turnover. 

AFHRL  Contact:  Charles  N.  Weaver 
AFHRL/MODF 
Brooks  AFB  TX  78235 
Autovon  240-3551 
Commtrrial  (512)  536-3551 


Performance  in 
Mechanical  Specialties 


Title:  Evaluation  of  Individual  Performance  in 
Mechanical  Specialties 

Description:  With  a  limited  labor  supply,  the  optimal 
utilization  of  all  Air  Force  personnel  becomes 
increasingly  important.  The  ability  to  objectively  and 
accurately  assess  an  individual's  level  of  performance  on 
the  job  is  critical  to  many  areas  of  human  resource 
management.  Specifically,  in  order  to  evaluate  the 
validity  and  efficiency  of  systems  for  personnel  selection, 
assignment,  training  and  utilization,  effective  measures 
of  on-the-job  performance  are  necessary.  The  mechanical 
career  area  is  a  vital  part  of  the  Air  Force  including  such 
diverse  specialties  as  telephone  equipment  installation, 
aircraft  maintenance,  masonry,  and  carpentry.  Since  all 
these  jobs  require  a  high  degree  of  mechanical 
competence,  entrance  requirements  to  mechanical 


specialties  include  a  minimum  level  of  mechanical 
aptitude  as  measured  by  the  Armed  Services  Vocational 
Aptitude  Battery  (ASVAB).  To  ensure  that  these  key 
mechanical  positions  are  staffed  with  the  best  people, 
continual  refinements  are  made  to  the  personnel  system. 
A  methodology  to  objectively  assess  individual  on-the-job 
performance  within  these  specialties  could  provide 
empirical  feedback  to  optimize  the  refinements  and 
provide  a  means  for  assessing  the  impact  of  policy, 
equipment,  and  training  changes.  A  method  to  provide 
objective  feedback  on  actual  job  performance  in  the 
mechanical  career  areas  would  thus  help  improve  the 
capability  of  the  Air  Force  in  operating  its  highly 
mechanized  force.  In  order  to  meet  these  needs,  an  effort 
is  underway  to  develop  an  integrated  performance 
assessment  methodology  applicable  to  all  mechanical 
career  fields.  The  methodology  will  consist  of  a  general 
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framework  of  instruments  and  techniques,  and  a  set  of 
clear-cut  decision  rules  which  can  be  applied  to  the 
content  of  each  job.  The  prototype  system,  if  successful, 
would  be  applicable  to  a  full  range  of  functional 
specialties. 

Utilization:  The  performance  assessment  system 
developed  by  this  effort  will  be  used  to  assess  individual 
performance  levels  in  order  to  evaluate  the  validity  and 
efficiency  of  systems  for  personnel  selection,  assignment, 
training,  and  utilization. 

AFHRL  Contact:  Suzanne  Lipscomb 
YFHRL/MODE 
Brooks  AFB  T\  78235 
Vutovon  210-355 1 
Commercial  (512)  53()-355 1 


Title:  Development  of  Prototype.  Computer-Based 
Training  Decisions  System 

Description:  The  objective  of  this  effort  is  to  develop  a 
user-oriented,  interactive,  computer-based  system  for 
training  resource  allocation  and  training  assignment 
decisions  at  the  worker-task  or  task  cluster  level.  The 
effort  will  involve  the  exploratory  development  of  four 
subsystems:  (a)  a  task  characteristics/ task  clustering 
subsystem  to  address  the  what  and  where  of  training,  (b) 
a  field  utilization  subsystem  to  address  the  consequences 
of  training  decisions  in  terms  of  personnel  assignment 
strategies  and  mission  accomplishment,  (c)  a  resource/ 
cost/capacilv  subsystem  to  assess  the  resource  and 
capacity  constraints  and  cost  tradeoffs  of  training 
decisions,  and  (d)  an  integration  subsystem  to  interface 


the  other  subsystems  into  a  user-oriented,  interactive, 
computer-based,  training  decisions  system. 

Utilization:  This  effort  will  produce  a  training  decisions 
system  that  will  provide  readily  available,  validated 
information  to  Air  Staff  and  user  commands,  especially 
Air  Training  Command,  on  costs  and  consequences  of 
training  decision  alternatives  under  different  constraints, 
costs,  and  personnel  utilization  patterns.  The  ‘  ' ' > > w  i 1 1 < ’ 
benefits  are  anticipated  from  the  implementatiu  .  u 

a  system:  (a)  enhanced  mission  readiness  ugh 
optimizing  the  mesh  of  technical  training  resources  and 
overall  operational  demands.  (It)  increased  training 
efficiency  through  optimizing  the  sequence  and  settings 
in  which  training  occurs,  (c)  improved  personnel 
utilization  through  development  of  methods  for  analy  zing 
functional  job  patterns  in  relation  to  optimized  training 
sequences,  (d)  increased  cost  effectiveness  of  training 
through  the  formulation  of  training  decisions  based  on 
explicit  cost  and  resource  consequences,  and  (e)  reduction 
of  excessive  operational  training  commitments  through 
more  accurate  estimation  and  analysis  of  unit  capacity  to 
train  while  meeting  ongoing  mission  demands.  This 
effort  will  he  supportive  of.  but  will  not  duplicate,  a 
parallel  effort  by  the  Logistics  and  Technical  Training 
Division  of  \FHR1.  to  develop  specifications  for  an 
integrated  training  system  for  \ir  Force  on-the-job 
training. 

AFHRL  Contact:  Hendrick  ^  .  Ruck 
AFHRL/MODS 
Brooks  \FB  T\  78235 
Vutovon  2KI-3(»I0 
Commercial  (512)  53<t-3(i  Ml 
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AIR  COMBAT  TRAINING 


TECHNICAL,  ACHIEVEMENTS 


Tide:  Desk  Top  Trainer  Demonstration 

Description:  Computer-based  instruction  was  not 
popular  with  the  Major  Commands  (MAJCOMs)  due  to  its 
operator  requirements  and  maintenance  costs.  In  order  to 
open  this  area  for  research  and  development,  a 
demonstration  of  a  microcomputer-based  instructional 
system  was  undertaken  to  answer  these  criticisms.  In 
April  1981.  in  conjunction  with  the  Image  II  conference, 
the  Desk  Top  Trainer  was  demonstrated  to  members  of 
the  conference.  The  system  consisted  of  off-the-shelf 
computer  components  in  the  hobby  computer  category 
and  required  no  operator  other  than  the  trainee. 

Utilization:  Representatives  of  the  Air  Training 
Command  (ATC)  and  the  Tactical  Air  Command  (TAC) 
agreed  that  the  system  design  and  implementation 
answered  both  criticisms  (maintainability  and 
operability).  The  projected  utilization  has  potential 
impact  on  all  pilot  training  but  is  most  applicable  at  the 
squadron  and  flight  levels. 

Benefits:  \  low  cost  alternative  to  more  traditional 
training  methodologies,  the  Desk  Top  Trainer  offers  a 
more  flexible  training  svslem.  Content  and  control  can  be 
maintained  at  anv  level  from  M  VJCOM  down  to  the  flight 
level  without  reducing  the  responsiveness  of  the  system 
to  the  user.  The  low  cost  of  the  system  allows  a 
redundancy  not  possible  with  larger  hosted  systems. 


Touch-Sensitive  Craphic  Displays  Allow  Pilot 
to  I’hvsirallv  Make  Selections 
on  I  tosh  l  op  Trainer 


AHIRI.  C.antarl:  Maj  David  I..  Pohlman 

mu  hi. /ore  i 

W  illiams  M  R  \/  8.7  2  J  1 
\uiovon  17  1-tiTtd 
Commercial  (f'llJ)  988-(>.”>(i| 
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Tide:  Operational  Test  and  Evaluation  Handbook 
for  Aircrew  Training  Devices 

Description:  Tile  Air  Force  plans  extensive  simulator 
procurements  in  order  to  maintain  operational  readiness 
and  reduce  training  costs.  These  simulators  will  he 
employed  across  the  entire  flight  training  spectrum, 
beginning  with  l  ndergraduate  Pilot  Training, 
continuing  through  ('.ombat  drew  Training,  and 
culminating  in  the  maintenance  of  proficiency  in  aircrew 
skills.  The  critical  requirement  is  that  these  simulators 
provide  a  training  medium  that  enhances  aircrew  quality 
while  using  fewer  resources  than  would  be  consumed  h\ 
the  aircraft.  Since  significant  Department  of  Defense 
investments  depend  on  the  capabilities  of  these 
simulators,  their  training  effectiveness  must  he 
thoroughly  and  accurately  evaluated.  Although  the  Air 
Force  plans  to  conduct  a  series  of  tests  and  evaluations  on 
these  devices,  the  methodologies  and  techniques  In  which 
these  are  to  he  accomplished  has  not  been  determined. 
W  hat  can  be  staled  with  certainty  is  that  a 
multidisciplinary  approach  will  he  required.  At  a 
minimum,  thorough  tests  and  evaluations  will  include 
considerations  of  training  capabilities  and  transfer,  media 
utilization.  It uinan  engineering,  device  reliability  and 
maintainability,  and  life-cycle  costs.  Knowledge  front  the 
fields  of  psychology,  education,  engineering,  and 
economics  must  be  combined  to  provide  a  cohesive 
approach.  Consequently,  a  handbook  has  been  prepared 
that  will  do  the  following: 

I.  Determine  appropriate  methodologies  that  can  be 
utilized  as  standards  for  assessing  simulator  training 
effectiveness.  The  major  elements  of  this  effort  include 
(a)  application  of  alternate  definitions  of  training 
effectiveness  suitable  for  various  systems,  (b)  selection  of 
measures  and  techniques  that  validly  and  reliably 
evaluate  levels  of  individual  task  performance  for  both 
student  and  instructor/operator  personnel  (items 
considered  include  appropriate  statistical  analyses, 
sample  sizes,  sample  representativeness,  and  training 
criteria  selection),  (c)  investigation  of  student/instructor/ 
operator/training  manager  attitudes  and  their  impart  on 


simulator  acceptance,  utilization,  and  confidence  In  the 
training  program,  (d)  investigation  of  the  relationship 
between  system  availability  and  reliability  anti  the 
capahilitx  to  maintain  tin'  intended  training  program. 

2.  Determine  appropriate  techniques  to  evaluate  svsteni 
control  features  such  as  the  instruclor/operalor  console: 
adaptive  training  provisions:  system  uperahililv  and 
special  svslem  training  capabilities  such  as  freeze,  reset, 
automated  playback,  and  prerecorded  demonstrations. 

2.  Determine  t lit-  appropriate  composition  of  the 
Operational  lest  and  Evaluation  team  in  terms  of 
disciplinary  skills  and  experience. 

1.  Determine  the  resources  necessary  to  conduct 
Operational  Tests  and  Evaluations  in  terms  of  personnel, 
hardware,  and  software. 

Vtilixation:  The  research  results  (a)  provide  Air  Force 
leadership  with  direction  in  making  sound  decisions  in 
allocating  huge  expenditures  on  aircrew  simulators,  and 
(h)  provide  the  operational  Air  Force  units  proper 
methodology  in  the  planning  anti  conduct  of  aircrew 
simulator  lest  and  evaluation  programs  for  a  variety  of 
systems. 

Benefits:  The  published  handbook  provides  a 
standardized  guide  for  Operational  Tests  and  Evaluations. 
Planning  and  required  test  procedures  are  outlined  in 
terms  usable  by  operational  command  personnel. 
Application  of  these  procedures  » ill  result  in  increased 
efficiency  and  reliability  in  operational  lest  and 
evaluation  of  training  equipment.  The  benefits  will  he 
cost  savings  in  the  conduct  ol  the  test  and  improved 
reliahilitv  and  validity  in  the  test  findings. 

AFHRL  Contact:  Thomas  II.  Dray 

a  fiir  i. /on; 

Williams  AFB  AZ8.'>221 
Autovon  ITMt.Kil 
Commercial  ((>02)  OHH-Ooh  I 
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Air  Combat  Training 


Till*" :  F-l(>  Aircraft  Turbulence  Stuilt 

Description:  A  stud)  lias  been  <•< >m to  <l«-u-rm i n<- 
whether  i n«-i>r |»i ira ting  various  levels  ol  turbulence  in  the 
visual  sir ne  instruments  and  "-seal  id  the  \dvuncrd 
Simulator  lor  Pilot  Training  (  \SI'T)  I  -|(i  eoek|iit  ran 
improve  simulator  performance  in  a  sul>sei|uenl 
moderate  lurhulenee  condition.  Aircraft  motion  due  to 
turiutlenee  is  not  predictable  bv  the  pilot.  \\  hen  it  oeeurs. 
the  pilot  must  react  in  order  to  control  the  aircraft.  In  this 
stud),  motion  due  to  turbulence  was  simulated  bv 
instrument  and  visual  scene  jitter  and  bv  the  inflation 
and  deflation  of  e-seat  bladders.  Platform  motion  was  not 
used.  The  IK  pilots  participating  in  this  studv  were  Irom 
the  Tactical  A i r  Command  and  all  had  experience  in 
fighter  aircraft  and  were  transitioning  to  the  T-lt>  aircraft. 
Nine  of  these  pilots  were  trained  in  the  \SI’T/l-|0 
configuration  on  three  tasks  at  three  different  levels  of 
turbulence.  The  tasks  were  instrument  landing  svstem. 
,'ftl-degree  dive  bomb,  and  strafe.  These  pilots  were  the 
experimental  group.  The  other  nine  pilots  received 
ASl’T/K-lb  training  on  the  same  three  tasks  but  with  no 
turbulence.  These  pilots  were  the  control  group.  Pilots  in 
the  experimental  group  experienced  task/turhulence 
conditions  in  a  speciallv -balanced  arrangement  that 
exposed  each  pilot  to  all  the  conditions  in  a  unique  order. 

(  lilization:  It  was  expected  that  this  studv  would  show 
that  prior  training  with  turbulence  would  enable  pilots  to 
perform  heller  in  subsequent  turbulent  conditions  than 
would  pilots  who  had  not  received  prior  training. 
Vnalvsis  of  results  shows  that  this  expectation  was  not 
realized.  As  a  matter  of  fact,  the  control  group  oul- 
[icrformetl  the  experimental  group  on  the  criterion  trials. 
Apparentlv.  the  training  with  lurhulenee  was  disruptive 
rather  than  beneficial.  A  tentative  conclusion  to  lie  drawn 
is  that,  since  the  subjects  were  all  experienced  fighter 


pilots,  llicv  alreadv  had  learned  how  In  read  to 
turbulence.  I  urhiilenee  experienced  bv  the  experimental 
group  did  not  improve  .kill.  which  were  alreadv 
developed.  lurhulenee  max  have  ili-lracted  the 
experimental  group  from  tin'  la~k  of  learning  how  to  1 1  v 
the  I -l(>.  resulting  in  reduced  criterion  performance 
compared  to  the  control  group. 

Hencfits :  I  hi-  research  can  inlluciicc  the  utilization  ol 
the  svllabo-  lor  the  l  -lti  l  ull  Afi.sion  Simulator. 

AHIM.  (.ontnet:  Robert  Wood  rill  I 
A I  MR  I/O  It. 

AA  i  1 1  ia  in-  AIR  A/  K.AJJ  I 
Antov  Oil  I  .  Ill  ill  I 
( .ommercial  ftiltjl  l,KK-ii.i(il 

Title:  Air  (iombat  Al  a  lieu  v  e  r  i  u  g  I’e  r  f  o  r  in  a  n  i  e 
Aleasiiremeiit  Svstem  Development  and  draining 
Klfectiv encss  I’.v ablation 

Description:  An  air  comliat  maneuvering  perlormance 
measurement  was  developed  to  quatitilv  lacticallv 
meaningful  offensive  and  defensive  maneuvering 
perlormance.  I  lie  svstem  is  compatible  with  the 
Simulator  for  Air-lo- Air  familial  and  Air  familial 
Ala  lieu  v  ering  Range/ 1  list  rumen  la  lion.  Transler-ot  - 
training  studies  are  projected  when  the  svstem  become, 
lull)  operational. 


Technical  Achievements 


l  tilization:  The  quantification  of  individual/unil 
combat  readiness  in  the  air-to-air  lask/Tactical  \ir 
Command  training  and  operational  units  will  provide  for 
better  measures  of  pilot  and  unit  readiness. 

Benefits:  The  benefits  of  improved  air  combat 
maneuvering  performance  measurement  systems  are  (a) 
increased  reliability  in  assuring  desired  training  levels 
are  achieved,  (b)  improved  capability  to  optimize  training 
efficiency  and  effectiveness  in  ground  or  airborne 
devices,  and  (c)  enhanced  capability  to  redirect  (raining 
resources  either  to  improve  the  product  output  or  to 
reduce  costs. 

AFHRL  C.nntact:  #  illiam  II.  Nelson 
VFHRI./OTGO 
Luke  VFB  VZ  8.">:WW 
Autovon  8."i.f-70.'>8 
(Commercial  {(>(12)  ')3.1-70S8 


Title:  Force  (Cue  Requirements  for  Air-to-Surfaee 
Weapons  Delivery  Simulation 

Description:  Tile  objective  of  this  research  was  to 
evaluate  the  effects  of  four  different  simulator  force 
cueing  configurations  upon  the  learning  of  weapons 
delivery  maneuvers  in  the  Advanced  Simulator  for  Pilot 
Training  (VSPT).  and  subsequent  transfer  of  this 
learning  to  performance  in  the  A-IO  aircraft.  Student 
pilots  were  initially  trained  in  the  ASPT  and 


subsequently  evaluated  on  III  air-to-surface  sorties  in  the 
A-IO.  Lach  student  received  training  under  one  of  four 
simulator  configurations:  (a)  platform  motion  on:  g-sea\ 
and  g-suil  off:  (b)  g-seat  and  g-suit  on:  platform  motion 
off:  (e)  g-suil  only  (g-suil  on:  g-seat  off:  platform 
motion  off):  and  (d)  visual  only  (platform  motion  off:  g- 
seal  and  g-suil  off).  In  addition,  a  group  of  students  was 
unable  to  practice  weapons  delivery  in  the  VSPT.  thus 
providing  a  partial  control  group.  Automated 
performance  measures  of  weapons  delivery  scores  were 
recorded  in  the  VSPT:  gunnery  range  scores  were 
obtained  from  squadron  weapons  officers.  I  nfortunalelv. 
changes  in  training  operations  during  the  course  of  the 
experiment  prevented  the  making  of  several  crucial 
comparisons,  and  so  (he  conclusions  that  could  be  drawn 
from  the  data  were  limited.  The  key  findings  of  the  studv 
were  (a)  strong  evidence  that  performance  improved 
from  sortie  one  to  sortie  two  in  the  simulator,  but  no 
evidence  for  this  improvement  to  be  of  different 
magnitude  for  different  groups,  (b)  no  evidence  that 
different  simulator  configurations  affected  weapons 
delivery  accuracy  in  the  simulator,  (c)  no  evidence  th  t 
VSPT  simulator  weapons  delivery  pretraining  resulted 
an  oi'erall  improvement  in  range  scores  over  a  group 
which  had  other  VSPT  training,  but  no  weapons  delivery 
practice  in  the  VSPT  (because  of  task  and  system  changes 
during  the  experiment,  the  "best"  simulator  groups 
could  not  be  compared  with  the  control  group),  (d)  little 
average  improvement  in  accuracy  on  1  he  range  between 
sorties  four  and  six  in  the  dive  bomb  events  (the  training 
value  of  these  dive-bomb  sorties  relative  to  other 
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potential  iims  ni  ( )  11*11 1  needs  in  he  examined  more 
rloselv).  and  (»•)  pilot-  lend  to  produce  lower  aircraft  g- 
lorces  ill  the  VMM  when  n^i tin*  g-sint  svstem. 

t  tilizntion:  This  research  has  produced  data  that  will 
have  direct  impart  on  the  definition  of  \ - M *  simulator 
requirements. 

Benefits :  Indefinite  at  tin*  lime. 
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Title:  V  isual  (Channel  Tlieorv  ami  Flight  Simulator 
Imagery 

Description:  \  continuing  pruhlein  in  the  identification 
of  optimum  simulator  display  ami  image  generation 
techniques  lias  been  the  lark  ol  areepted  meihodologv  for 
the  scientific  assessment  of  ilMiamir  stimuli.  Fxisling 
metrics  and  standards  to  date  have  lieeu  dev eloped 
priucipalk  for  the  evaluation  ol  static  scenes.  One 
approach  to  the  stud)  of  dvnamic  visual  stimulus 
requirements  for  simulators  is  i  hannel  tlieorv.  Channel 
tfieorv  seeks  to  identifv  what  features  ol  complex, 
moving  stimuli  the  observers  visual  svstem  is  tuned  to 
during  the  performance  ol  visuallv  guided  task".  I  he 
basis  of  this  approach  is  the  hvpothe-is  that  the  visual 
svstem  analv/.es  the  outside  environment  into  a  limited 


Jiuinhcr  of  ah-iraei  categoric-  ejlled  channel-.  t.hannei- 
ih.il  have  been  experimental!'  i  <  J « - 1 : 1  j  f  ird  In  dale  ilielude 
wav elength  spatial  Ireijiiein  \  and  movement  m  depili  nr 
position,  il  il  ran  be  e-tahli-hrd  what  ihannel-  are 
relevant  In  the  perinriliauce  of  given  living  ta-k-.  then 
the  ta-k  of  simulator  imagerv  reduce"  in  nnc  n)  driving 
ihe  relevant  channel-.  I  he  pre-rni  research  wj-  ile-igncd 
in  dcicrimnc  if  there  i-  anv  relainm-hip  between  channel 
-en-ihvOv  ami  fliglii  per! nrm.i me  mi  the  \dvaneed 
Simulator  fnr  IMni  I  raining.  I  wo  -indie-  were 
reminded.  \  i-ual  pretest-  tm  hided  -paled  Irrquenev. 
changing  >i/e.  (  hanging  po-iimn.  and  f I n v%  paitern  rate 
dis«  rimin.it ion.  Simulainr  i.i-h-  included  landing  m  poor 
visihililv.  lorinaliou  lliglit.  and  lnw-le\e]  bnnih  deliverv. 
Suhstantial  correlalimi-  were  obtained  between  -peril  n 
visual  channel  -en-iiiviiv  and  flight  simulator 
performance,  ihu-  indicating  thi-  approach  ha-  merit. 

I  tifizution:  This  ba-n  re-eari  li  ha-  potential  tor 
ultimalelv  pernniiiiig  tin*  description  of  dvuamic  venial 
dispfjv  requirements  quaritiiati v  e|'  in  term-  nf 
minimum  spatial  ami  temporal  (requeue)  bandwidth-. 

Benefits :  Specif  mat  ion  of  v  i-ual  displav  requirement-  in 
terms  familiar  to  electrical  engineering  and  phv-ir- 
per-ounel  resulted  from  tin-  research. 

AtllHL  (.ontavt:  Thomas  M.  I.migridge 
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Title:  Visual  Acquisition  of  Air  (ionibat  Maneuvering 
Turrets  in  the  Simulator  for  Air-lo-  Air  (ionihat 

Ih  * scription :  This  efl’orl  evaluated  the  liinilaliims  in  the 
Siiiiiilalor  for  \ir-lo-\ir  liumlial  visual  *vstems  that 
inliihil  air  roinlial  maneuvering  training,  it  (lociinienleil 
tin-  rapnhililies  anil  provided  assessment  ul  svsleni 
lirtiilalioiis. 

I  lilisnlion:  Improved  target  imagerv  Inr  simulator  air 
combat  maneuvering  training  will  be  realizetl  from  thi- 
research. 

Ilrnrfitx :  Improved  target  imagerv  in  the  \ i r  l.ombal 
Maneuvering  trainer  will  result  in  increased  eapahililv  to 
[iroviile  ileleelion  and  engagement  training  at  ranees 
approaching  llio-e  In  real-world  air  combat  maneuvering, 
(he  result  should  be  increased  training  elleeliveness. 
i  HIK  I,  f  ontfirt :  William  Nelson 
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Title:  Simulator  for  \ir-lo- \ir  (ninli.it  \  isual 
l)\ slum-lion  Sliulv 

Urscriplion :  I  lie  p-vi  huphv*iolngu  al  allerelleet'  oi 
I  Is  inj;  the  Simulator  lor  \ir-to-  \  i  r  tor,: bat  Is  \  M  I  were 
evaluated,  and  the  plivsnal  or  menial  dv  *1  unelioii- 
liroufsfil  on  bv  such  training  were  determined. 

I  lilizalion:  ll  was  found  t fiat  several  instructional 
strategies  and  media  caused  varving  degree*  ol 
tisvclin|ihvsiolngical  tlislurbanees.  such  as  room  spinning 
around  alter  King  down  al  night,  and  flashback 
appearances  of  eheekerlioard-like  squares  belnre  the  eve* 
with  sudden  awakening  al  night.  I  In-  resiili*  ol  tin-  »tudv 
were  used  to  improve  i list r tin ional  methods,  lo  brief 
student'  on  v  istial  impact  ol  the  S  \  \( ..  and  lo  continue 
ellorls  lo  describe  the  cause. 

ttenej'itx:  Such  dv  si  it  net  ions,  it  occurring  in  actual 
flight,  are  of  major  saletv  importance.  I loeuiiieiitalion  ol 
these  data  could  alleel  poliev  both  in  the  S  \  \t  and  ill 
oilier  ti-ual  simulator-.  Tbi-  should  help  to  ameliorate 
a  1 1  e  re  I  feet  s  that  include  mental  and  perceptual 
disorientation  and  should  improve  >\\f.  Ir. lining. 
th'IIRI.  C.oiKm-l:  William  II.  Nelson 
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(Iheekerboard-I.ike  Sipiares  Which  Occurred  as 
I  l.i-hb.iek'  to  Pilots  lining  Through 
S  \  \l  I  r, lining 
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I' i 1 1**:  Air  (.omlml  Maneuvering  Diagnostic 
MciIhhIoIo^  v  Performance  Measure  incut 

Description:  Vn  iterative  aiiaKsis  of  data  collected  on  air 
combat  maneuvers  flown  in  tin’  Simulator  lor  \ir-to-  \ir 
(  omba!  (S  \  \( !)  is  In  •in«X  made.  The  emphasis  in  this 
aualvsis  is  on  tin1  Tactical  \ir  Space  (T  \(‘.S1>\(T.) 
measurement  structure  concept,  in  order  to  determine  the 
ii t i I i t \  of  that  concept  in  prov  idiii"  real-time  presentation 
performance  data.  These  findings  will  he  combined  with 
results  obtained  from  the  (mod  Slick  Index  {(iSI).  The 
(>S|  is  a  measure  of  the  training  Tactical  \ i r  (iomuiand 
and  \crospace  Defense  (.onunand  pilots  receive  during 
air  combat  maneuverin'!  (MAI)  training  programs  at  the 
\  ou«jht  ( Corporation  Simulation  I'acilitv. 

(  tilizntiim:  This  effort  should  impact  the  basic 
Inhmdoev  concerning  performance  measurement 
applications  in  an  MAI  simulation  environment.  The 
results  max  aim  lead  to  Use  of  improved  MAI  measures 
both  on  i  he  simulator  and  the  \(’M  ratine/ 
insirumentaf ion.  the  development  of  a  functional 
specif ication  for  a  performance  measurement  svstem. 
which  can  be  implemented  on  the  S\\(C.  will  also 
describe  for  the  S  \  \(.  programming  staff  the  fum  tioual 
requirements  lor  software  to  implement  the  developed 
performance  measurement  nieihodologv.  with  the 
information  presented  in  the  instructor  Pilot  in  tin* 


rtM  nmmciulcd  formats.  It  should  In*  possible  later  to  applv 
this  index  to  ranee  performance  in  actual  aircraft. 
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Title:  Visual  Cueing  Requirements  for  Simulated 
Low-Level  Flight 

lh‘sirif>(i>w :  Tlte  lark  of  adequate  visual  scene  detail  i~ 
of  ten  considered  In  lie  a  limiting  factor  in  the  use  ul 
computer-generated  imagrrv  lor  simulated  terrain  flight. 
In  actual  low-level  flight,  lar  more  visual  detail  is 
available  to  the  pilots  than  eurrcnllv,  ran  he  simulated 
with  a  r(uii|iulrr  image  generation  svstem.  This  ellnrl 
seeks  to  determine  vvliirh  as|ieets  of  the  visual  world  at 
w hat  level  of  detail  ran  It**  efleetivelv  simulated  into  a 
computer  image  displav  In  support  low-level  (light.  \ 
series  of  experiments  will  he  conducted  Using  specialized 
visual  environments  designed  to  idenlifv  critical  cur 
Ivpes  and  densities  lur  various  Ivpes  ul  lo\v-,e\cl  lltghl 
tasks.  Heceutlv  completed  research  in  this  area  lias 
demonstrated  the  role  of  vertical  development  lor  level 
flight  and  surface  patterns  for  contour  following  using 
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\  isual  Scene  in  Simulated 
low -Lev  el  flight 


the  computer-generated  imagerv  displav  capabilities  on 
the  Advanced  Simulalnr  lor  Pilot  Training  (  ASI’T).  The 
range  of  flight  tasks  and  the  Is  pcs  of  visual  cues  will  he 
expanded  in  a  series  of  parametric  experiments.  In 
addition  to  the  use  ol  the  \SI*I  .  tin*  digital  image 
generation  svstem  of  the  KB- 1  I  I  aircraft  ssslent  will  lie 
used  to  studs  increased  detail  eapaeils  and  alternative  cue 


(tilizntion:  I  he  results  ol  these  studies  will  impact  the 
design  of  visual  scenes  developed  to  support  training 
needs  in  various  tvpesol  low-level  flight.  The  data  could 
also  he  used  bv  simulator  svstem  designers  to  set 
minimum  specifications  lor  visual  displavs.  The  results 
will  provide  data  regarding  the  role  of  various  tvpes  of 
visual  cues  lor  perception  ol  depth,  motion,  and  surface 
orientation,  liv  combining  all  of  this  information, 
effective  simulation  capabilities  can  he  produced  for 
simulation  training  ol  low-level  flight  tasks. 
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I  tile:  Scenario  He(|uireincnts  for  Simulated  Tactical 
f. round  Attack  Training 

Description:  I  he  objective  ol  this  research  is  to  define, 
develop,  and  evaluate  those  aspects  of  the  h - 1  (i  tactical 
ground  attack  mission  that  can  beef  feet  ivelv  simulated  in 
the  \dvanced  Simulator  lor  Pilot  I  raining.  The  technical 
approach  is  to  develop  alternative  scenarios  in  which 
critical  training  factors  and  mission  elements  can  fie 
manipulated  in  a  svstcmalic  fashion.  Kxperieuced  tactical 
I ighter/atlack  pilots  will  he  used  as  subjects  in  a  series  of 
experiments  using  alternative  scenario  configurations. 
Initial  research  w  ill  concentrate  on  the  part-task  scenarios 
of  v  isual  target  area  penetration,  attack,  and  egress.  Those 
aspects  ol  mission  planning,  weapon  svstem  operation, 
anti  tactics  selection  under  the  pilot's  control  will  he 
studied  to  idenlilv  the  skills  which  can  he  enhanced  hv 
simulator  training  in  high  threat  scenarios. 

Ltilizntion:  The  results  of  this  research  should  impact 
simulator  design  and  procurement  decisions  for  future 
1  ighter/atlack  aircraft  simulators.  The  results  should  also 
impact  the  development  and  evaluation  of  tactics  hv 
prov  iding  a  lest  bed  for  empirical  testing  as  an  adjunct  to 
theoretical  model  manipulations  and  special  exercises. 
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Klfeetive  simulator  scenarios  should  provide  a 
mechanism  lor  enhancing  pilot  shills  for  those  aspects  ol 
tactical  missions  which  are  normalk  nnlv  experienced  in 
actual  coinhat.  \  dramatic  increase  in  mission  readiness  is 
possible,  Xdditinuallv.  the  cl  list  ol  enhanced  pilot  skill 
can  he  evaluated  relative  to  existing  models  ol  loree 
effectiveness. 

tHIKI.  ion  toil:  Kh/aheth  Martin 

\i  HKi/ort; 

W  illiams  \FH  V/  K.c’lU 
\ulovon  ITI-lkilll 
t.ominercial  (lilIJ)  ‘)8H-(i."ih  I 


Til  It* :  Microcomputer-Based  Special  hum-lion 
Training 

Description:  \n  effort  is  uudervvav  to  examine  the 
capahilities  and  effectiveness  of  training  aircrew  tasks 
and  parts  of  aircrew  on  trainers  consisting  ol 
programmable  color  graphics  displavs  driven  hv 
microprocessors,  \arions  hardware  and  software 
innovations  are  under  sludv  to  tlelermine  transfer  ol 
training,  control  strategics,  and  task  utilization  scenario 
optimization  for  computer-aided  and  computer-managed 
instructional  technologies. 

ItHisation:  This  work  will  define  (a)  the  control 
strategies  that  instructor  pdols  use  most  ellicienllv  in 


controlling  a  simulator  through  observation  ol  a  cathode 
rav  lube  (IIHT).  (It)  the  transfer  ratio  ol  the  T-lli  Stores 
Control  I’anel  Simulation  to  the  \dv anred  Simulator  lor 
Pilot  Training  T"  - 1  ( »  coni  igural  ion  and.  (c)  threat 
assessment  strategies  for  lighter  pilots  at  the  exercise 
ranges  at  Nellis  \IH.  Major  (lommands  (MXJIIOMs)  can 
use  the  results  indirccllv  in  the  evaluation  ol 
microcomputer-based  training  sv stems  and  can  use  the 
sollware  developed  as  a  direct  input  to  their  training 
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Title:  B-52/MI- 1  35  Vi  capon  Svstem  Trainer 
Operational  lest  and  Kvaluation 

Description:  \  H-.’iJ  Weapon  Svstem  Trainer  (WST)  i- 
expected  to  he  prov  iiled  to  each  operational  H-.’)2tl/ll 
bo  in  1 1  wing  lor  'kill  maiutenauce  training.  In  addition, 
one  bomb  w  ing  will  receive  all  model  W  ST.  an  II  model 
WST.  and  a  M  I- 1  f  .">  WST  to  support  the  (lotnbat  drew 
Training  School  programs.  This  is  the  largest  simulator 
procurement  in  the  free  world.  M  lllfl  is  providing  the 
expertise  for  evaluating  training  effectiveness.  This  has 
involved  consultation  on  curriculum  integration,  the 


Pilot  Operates  Training 
Svstem  Driven  hv  Microprocessor- 


B-.)2  Being  Refueled  by  a  M  -  l  i"> 


development  of  a  l<‘sl  plan,  and  I  Ik*  specification  of  a  data 
base  lltal  was  then  developed  In  AFIIRL  The  first  phase 
will  be  to  assess  Vi  ST  effectiveness  for  skill  acquisition 
bv  monitoring  the  impact  of  llte  Vi  ST  program  on 
instructor  evaluations  of  student  performance,  training 
event  accomplishment,  and  check  ride  results.  The  lest 
plan  has  provisions  for  program  modifications  based  on 
these  lest  results.  The  second  phase  will  be  to  evaluate 
skill  maintenance  potential  in  an  operational 
environment.  Final! v.  the  nature  of  skill  acquisition  and 
reacquisition  will  be  investigated  using  the  performance 
measurement  capabilities  of  the  VIST. 

I'lilization:  This  research  is  designed  to  maximize  the 
training  potential  of  the  Vi  ST  and  to  evaluate  its  impact 
on  skill  maintenance  and  skill  acquisition.  This  simulator 
should  ultimately  be  a  major  part  of  the  overall  training 
program  at  the  Strategic  Sir  Command. 

AFHRL  Font  art:  Robert  T.  Nullmever 
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Title:  Assessment  of  Workload  and  Prediction  of 
Performance  !>v  Combined  Psvchopbvsiological  and 
Behavioral  Techniques 

Description:  Physiological  measures  id  pilot  attention 
and  workload  are  to  be  developed.  These  measures  will 
ultimatelv  be  used  in  conjunction  with  behavioral 
measures  of  pilot  attention  and  task  difficulty  in  order  to 
opt  i  ilia  1 1  x  structure  flight  simulation  training  programs 
and  equipment.  One  initial  objective  has  been  to  establish 
laboratorx  procedures  for  handling  the  large  quantities  ol 
data  involved  in  psycbopbysiological  research  and  ensure 
that  all  components  of  the  computer  laboratory  were 
functioning  propcrlv.  The  variables  ol  heart  rate,  skin 
conductance,  respiration  rate,  pulse  transit  time,  cortical 
evoked  potentials,  and  eye  movement  have  not  been 
investigated  simultaneously  in  previous  research.  \ 
second  major  objective  of  this  study  is  to  investigate  the 
interrelationships  of  these  variables  with  each  other  and 
with  performance  on  behavioral  information  processing 
tasks.  \  simplified  laboratory  flight  simulation  provides 
the  behavioral  task  which  is  being  used  to  study  the 
various  phv  siologieal  variables.  Heart  rale,  skin 
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conductance.  respiration  rail',  and  pulse  Iransil  lime  are 
being  studied  as  indicators  of  autonomic  arousal.  The 
cortical  evoked  potentials  are  related  to  altentional  stale 
and  the  complexity  of  stimuli  emulation  environment. 

f  lilizalion:  The  measure  of  arousal  (heart  rale,  skin 
conductance,  respiration  rale,  and  pulse  Iransil  time) 
reflect,  in  a  gross  sense,  the  degree  of  subject 
involvement  in  the  task.  \lso.  holli  the  earlv  and  late 
components  ol  the  cortical  evoked  response  var\  with 
task  diltieully  and  performance,  \ssessment  of  human 
perlormance  has  become  more  difficult  as  the  eomplexilv 
of  man-machine  systems  has  increased.  The  point  has 
been  reached  where  behavioral  research  must  step  hevond 
the  limits  imposed  by  quantifying  behavior  in  terms  of 
motor  responses  only.  I’svchophvsiological  assessment  of 
the  internal  slate  of  the  operator  shows  promise  of 
providing  the  tools  to  take  this  step.  Hv  combining 
behavioral  and  psyehophysiolngieal  assessments,  a  mure 
comprehensive  profile  of  human  performance  should 
emerge.  This  should  permit  a  greater  understanding  of 
the  conditions  under  which  performance  deteriorates  and 
should  point  to  training  techniques  and  training 
equipment  configurations  that  will  maximize  pilot 
performance. 

AFIIRL  ('.onlnrl:  Thomas  M.  I.ongridge 

\miri./ot«;t 

Williams  Mil  \/8:»J.’l 

\ulovon  ITMmIiI 

I  Commercial  (hi >2)  hHH-li.'thl 


Title:  Tactics  Training  Research 

Description:  Three  significant  developments  occurred  In 
the  area  of  ladies  training  research.  The  l'ir«l  involved 
the  design  for  a  microcomputer-based  svsiem  lor  training 
attack  mission  planning  skills.  The  design,  called 
T  Mil.  Ml.  was  partiallv  implemented  on  a  TRS-HII 
machine.  TMil.VH  locust's  on  the  planning  of 
interdiction  strike  tactics  under  conditions  of  visual 
penetration  and  target  attack.  The  svsiem  list's  actual  RKII 
FI.  Ml  scenarios  as  problems,  \irerews*  plans  are  input 
via  a  flexible  menu  presentation  which  contains  a  list  of 
the  critical  elements  td  the  attack  plan  as  determined  in 
consultation  with  ground  attack  instructors  at  the  Fighter 
Weapons  School  at  Nellis  \FB.  In  addition,  the  menu 
contains  perfnrmamc  measurement  routines  for  assessing 
the  aircrews'  knowledge  of  the  operations  environment. 
Instructional  feedback  is  provided  using  information 
about  the  advantages  and  disadvantages  ol  possible  values 
id  each  element.  This  information  is  based  on  actual 
performances  against  targets  at  RKII  FI.  Ml.  Feedback  is 
automatically  generated  in  the  form  of  stored, 
nonprcscriptive  comments  which  the  aircrew  mav  use  as 
resources  to  improve  the  plan.  In  its  present  form. 
T  Mil.  Ml  has  limited  graphics  capability  and  therefore 
cannot  display  information  visually  about  threat 
cov  erages.  \  projected  map  is  currently  its  only  displav  of 
geographical  information,  (inmmcrciallv  available 
hardware  and  software  are  being  procured  to  significantlv 
expand  the  f  M  il.  Ml  concept  of  operations  in  the  graphics 
area.  The  immediate  use  ol  this  svsiem  is  to  prepare 


On>(#oing  R&D 


aircrews  tor  Rr.l)  rL\<»  exercises  h\  sharpening  their 
knowledge  of  llic  operational  environment  ami  llmir 
proposed  attack  plans.  However,  since  the  s\ stem  will 
collect  data  on  the  tactics  planning  process  as  well  as 
providing  practice  and  instructional  feedback  to  the 
aircrews,  it  will  also  he  of  value  in  answering  important 
part-task  research  questions.  The  second  area  of 
significant  development  during  FA  81  has  been  the 
modeling  of  an  actual  electronics  warfare  range  at  Nellis 
AFB  for  operational  use  in  the  \dvaneed  Simulator  lor 
Pilot  Training.  The  range  provides  for  the  displav  and 
operation  of  the  major  air  defense  threats  associated  with 
forward  elements  in  the  region  of  the  Forward  Edge  of 
the  Hattie  Area.  The  range  was  speeifiealiv  created  in 
order  to  support  an  \-l(l  transfer-of-training  study 
planned  for  FA  8:1.  Aside  from  its  intended  use  for  the 
planned  transfer  studv.  the  development  work  in  itself 
has  been  significant  in  that  it  has  provided  a  high  degree 
of  operalor/experimenler  control  overall  relevant  aspects 
of  the  tactical  ground  attack  environment.  As  such,  it 
provides  a  realistic,  highly  controlled  environment  in 
which  the  acquisition  of  selected  tactical  skills  can  he 
systematically  investigated.  A  third  area  of  research  has 
involved  an  initial  involvement  with  the  i  AC  '!RAM  I.F.R 
model  for  air  combat.  T  AC  BRAMI.KR.  a  value-dt  on. 
decision-logic  math  model  of  air  combat,  was  used  during 
FA H I  to  evaluate  the  effects  of  visual  svslem  resolution, 
target  contrast,  and  field  of  view  on  the  topographv  ol  one 
versus  one  and  two  versus  one  air  combat  engagements. 
The  resul's  thus  far  will  have  direct  impact  on 
specifications  for  simulators  to  be  used  for  air  combat 
training.  The  computer  modeling  effort  has  been 
extremely  productive  from  the  standpoint  of  efficiently 
addressing  the  implied  impacts  of  alternate  engineering 
design  decisions  on  the  eapahililv  of  a  flight  simulator  to 
support  certain  Ivpes  of  task  performance.  The  results  of 
T  AC  BR  AM  I.FR  will  also  have  significant  impact  on  the 
design  of  the  visual  system  for  the  AFHR1.  Combat 
Mission  Trainer.  New  efforts  involving  the  use  of  TAC 
BR  AM  I.F.R  are  in  the  planning  stages.  These  efforts  will 
involve  specific  manipulation  of  BR  AM  I.F.R's 
"behavioral"  and  "decision  process"  variables  in  order  to 
determine  the  sensitivitv  of  air  combat  to  pilot  variation 
in  these  areas.  Also  being  considered  is  the  feasibility  of 
integrating  some  form  of  TAC  HR  AM  I.F.R  with  the 
measurement  and  feedback  logic  ol  the  Air  Combat 
Maneuvering  Instrumentation  range  facilities.  The  intent 
would  l>c  to  provide  for  more  diagnostic  feedback  than  is 
currently  available.  TAC  BR  AM  I.F.R  is  being  considered 
loo  as  a  possible  basis  for  a  "conceptual"  trainer  for  air 
combat  tactics  training  and  development. 

I  tilisation:  Mork  over  the  past  vear  has  accomplished 
several  important  things.  First,  the  configuration  of  the 


T  ACI.  AB 


Advanced  Simulator  for  Pilot  Training  visual 
environment  alter  an  actual  tactical  range  complex  has 
provided  the  capability  for  conducting  controlled 
transfer-of-training  studies  under  realistic  simulated 
threat  conditions.  These  developments  have  also  given 
the  necessary  degree  of  experimental  control  over  the 
conditions  affecting  the  acquisition  of  tactical  aircrew 
skills.  Second,  the  use  of  computer  modeling  has  allowed 
research  to  move  well  into  the  area  of  air-to-air  combat 
even  before  an  actual  on-site  simulator  capability  became 
available  to  do  so.  Continued  use  of  computer  modeling 
promises  to  afford  a  more  efficient  way  to  conduct  much 
of  the  research  into  those  areas  where  traditional  forms  of 
experimental  control  are  difficult  and  where  resources  to 
support  experimental  studies  are  often  prohibitive.  Spin¬ 
offs  involving  the  application  of  the  TAC  BR  AM  I.F.R 
model  to  the  area  of  aircrew  performance  measurement 
also  appear  likely.  Perhaps  most  important  over  the  past 
vear  has  been  the  work  initialed  in  the  area  of  part-task  or 
special  function  trainers.  Products  such  as  TACI.AB 
promise  to  provide  extremely  cost  effective  approaches  to 
training  those  critical  tactical  skills  which  are  essentially 
cognitive  in  nature. 


AFHRh  (’.onlnrl: 


Ronald  Hughes 
AFIIRI./OTFT 
M  illiams  AFB  A/  H.'i-'J I 
Aulovun  ITMt.Vil 
Commercial  ((>02)  I 
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lit  It- :  Instruetor/Opcrator  Station  Design 

llexcriptiun:  \n  effort  was  initialed  In  svslemalicaliv 
develop  ami  validate  Inslrurtnr/Operalnr  Stalion  (IOS) 
design  criteria  fur  \ir  force  1 1 i g 1 1 1  simulalurs.  These 
design  criteria  will  he  presented  in  an  IDS  Design  (liiide 
and  will  prov  idr  best  estimates  id  IOS  slandards  tor 
prime  nsurs  and  will  provide  design  ruriiininundalions 
liasuil  mi  ;i\ a ilal>l<‘  inlnriiialion.  Vs  new  data  liuruniu 
.1  \  a  i  la  fill’  I  lirougli  situ  visits  nr  formal  reports.  llieOuide 
will  lw  expamled  to  include  lliis  information.  Initial 
uinpliasis  will  liu  given  In  a  siimmarv  of  all  available 
liunian  factors  inlnrinalinn  wliiuli  liuars  on  lliu  design  ul 
lOSs  in  general.  W  i 1 1 1  lliis  baseline.  su l»s«*«| m*n t  efforts 
will  addrnss  lliu  uniipiu  IOS  ruipiirumunls  fur  lighter/ 
attack  siniiilaliuu  svslenis  lulluwud  In  a  similar  analvsis 
I  nr  multi-crow  strategic  humliur  simulalurs. 

V  slmlv  was  iuitialud  In  investigate  alternative  control 
duvirus  fur  usu  in  conjunction  willi  IOS  inluraclivu 
cathode  ra\  luliu  (<  II  I  )  displavs.  The  uunlrnls  aru  (a) 
touch  panul.  (Id  ligli  1-pi‘ii.  and  (<•)  niimuriu  kov hoard. 

I  lii'su  controls  will  In-  compared  in  ri'laliun  In  lliruu  CRT 
displav  designs.  lliu  (  HI  displavs  involve  (a)  wuapuns 
loading.  (|i)  airurall  repositioning  ur  a  navigation  map. 
and  (r)  entering  alpliamimuriu  data  In  change  airurall/ 
iii rl ifld  purumulurs  and  unuilinalus.  Displavs  liavu  Iiuuii 
programmed  and  lliu  uunlrnls  aru  upuraliunal:  ilala 
enlleolinn  will  eoilinieiice  in  December  I  OH  I . 

V  1 1 ill'  lliu  results  ul  lliu  joint  Vir  l  orcc/Vu  v  freeze  stmlv 
prm  iilud  In l  It-  inlnrinalinn  aliutil  the  ail  v  isabilil  v  of 
errorless  approaches  In  training.  lliu  resulls  did  provide 
guidance  on  lliu  usu  ul  lliu  freeze  feature  iluri ng  lliu 
acquisition  of  continuous  control  tasks  such  as  lliu 
approach  to  landing,  l  liu  freeze  feature  is  simplv  the 
slopping;  of  the  simulator  scene  al  an\  desired  frozen 
image.  Basicallv.  the  freeze  was  viewed  as  "aversive  "  and 
as  contributing  signifiranllv  In  the  dilfioullv  of 
performing  the  task.  W  Idle  at  a  gross  level  of  analvsis.  lliu 
use  ol  freeze  had  no  measurable  effect  upon 
performance:  al  the  level  of  pilot  control  responses  the 
use  ol  the  freeze  resulted  in  performances  that  clearlv 
were  less  smooth  than  those  ol  a  no-freeze  control  group. 

I  he  sludv  loo  was  significant  in  ils  use  ol  a  probe 
technique  as  an  alternative  to  lliu  more  traditional 
Iransfer-uf-lraining  paradigm. 


opt i in n in  ii-e  ol  instructional  support  features  curreutlv 
I  mi  nil  on  existing  simulators. 

it'll  til.  I'.onliii'l:  Milton  l\.  Wood 

\f dim. /or 

\\  illianis  \I  H  \Z  H.iJJ  I 
Vulovnn  I .  l-li.Mil 
Commercial  (ti(IJ)  'Iftff-tutil 


title:  Air  I'orce  Skills  Maintenance  and 
Keacquisition  Training  Research  Program  (I’rujecl 

SMART) 

Descri/ilioii:  Project  SVI  VRT  (Skills  Maintenance  and 
Rcacquisitiuu  I  raining)  has  lieen  designed  lo  develop  and 
validate  com  prelieiisi  v  e.  q ua u lilal i v  c.  ollieclive 
procedures  w  liicli  will  permit  I  he  Vir  I'orce  to  manage  an 
individualized  living  Iraining  program  In  provide 
aeceplalile  aircrew  mission  readiness  at  minimum  cost. 
This  objective  will  be  achieved  through  the  orderlv 
aceomplishnii'ul  of  our  research  phases:  Phase  I  — 
preliminarv  evaluation  of  Project  SM  MIT  met hodologv : 
Phase  II  —  1 1 1 1  - 1 1 1 1 1  iealion  and  del  i  n  i  l  inn  ol  critical  living 
skills  and  the  dev elopuieu I  and  lesi  ol  objective 
procedures  lor  measuring  them:  Phase  III  — 
measureinenl  ol  the  relenliou  of  mission  readiness  skill- 
as  a  I  u  ml  to  1 1  ol  duration  ol  periods  ol  no  living:  and 
Phase  IV  — evaluation  ol  the  ellecliveness  ol  allernaliv e 
programs  designed  to  maintain  anil  lo»tev  rapid 
reacquisilion  ol  these  critical  skill-.  Project  SM  MM  wa- 


I  tiliznlion:  Work  in  the  analvsis  ol  IOS  design 
requirements  will  impact  the  design  of  future  KtSs.  The 
results  ol  these  studies  are  ol  immediate  interest  and 
value  lo  the  Depot)  lor  Simulator  Prociirenienl.  Studies 
such  as  that  on  the  instriiclioual  use  ol  the  Ireeze  lealtire 
will  benelil  users  ol  sinmlalor-.  e.g..  the  Vir  Training 
Command  and  the  tactical  Vir  Command,  in  making 


Vir  I’orce  Pilot  Trainer 
Instructor  Operator  Station 
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Air  ( irew  Mission  Readiness 


initialed  in  1  7K  in  response  In  an  Air  Force  Directorate 
of  Operations.  Plans,  and  Readiness  research  requirement 
and  with  participation  by  the  Strategic  Air  ('.ommand  and 
the  Tactical  \ir  ('.ommand.  Since  then,  the  Tactical  A ir 
('.ommand  program  has  completed  Phase  I  and  Phase  II 
research.  This  work  has  focused  on  air-lo-surface  weapon 
deliver)  and  air-to-air  combat  tasks  and  skills.  Research 
is  in  progress  to  develop  a  comprehensive  set  of  measures 
and  critical  living  skills  that  can  lie  made  in  flight,  in 
simulator,  and  using  other  ground-based  skill 
measurement  procedures.  The  F- f.  F-I.i.  and  \-HI 
aircraft  svslems  are  being  studied  in  the  development  ol 
these  measures.  The  Strategic  \ir  ('.ommand  research 
program  Phase  I  has  focused  on  the  B-.12  low  altitude 
bomb  run  employing  the  major  weapon  deliver)  modes. 
\nalvsis  of  radar  navigation  weapon  deliverv  accuracy 
lias  been  completed,  as  well  as  a  sluilv  describing  the 
performance  of  the  Fleet  run  ir  Warfare  Officer.  Measures 
of  aircraft  commander  and  copilot  performance  are  being 
developed  through  analysis  of  the  approach  and  landing 
and  in-flight  refueling  tasks.  Skill  measurement  efforts 
with  the  R-.”)2  crewmen  have  emploved  existing  in-flight 
and  simulator  training  performance  data,  (.oordinalinn  id 
the  Tactical  \ir  (annmand  Phase  III  efforts  and  Strategic 
\ir  (Command  Phase  II  efforts  have  been  delaved.  In  mid¬ 
year.  the  principal  investigator  for  this  program  departed. 
In  addition,  other  manpower  resources  emploved  on  this 
effort  were  lost  or  diverted  In  higher  priorilv  short-term 
efforts.  \l  the  present  lime,  the  total  SMART  plan  is 
under  review  bv  the  new  principal  investigator  and  the 
research  staff. 

I  lilization:  Skill  measurement  procedures  developed  by 
Project  SM  AR  T  will  be  used  bv  Air  Force  training 


managers  to  assess  the  effectiveness  of  current  and 
upcoming  training  methods  and  equipment  and  to  guide 
in  the  fine-tuning  of  future  training  programs  to 
maximize  the  gain  in  Air  Force  combat  capability  per  unit 
id  training  resources  used. 

AFHHL  ('.on lari:  (iavin  l.idderdale 
AFIIRI./OTi; 

Williams  AIR  A/.  H:>22  I 
Autovon  17  I -(>.">(*  1 
(iommereial  (t>lt2)  'WH-ti.dil 

Title:  Kncrgv  Management  Decision  Alaking 

Drxrription:  Pilots'  ability  to  make  vehicle  control 
decisions  will  hi'  investigated.  The  decision  process  ol 
interest  involves  liming  of  turns,  acceleration,  etc.  as 
opposed  to  fine  control  inputs  such  as  stick  and  throttle 
inputs.  The  experimental  task  is  a  Flight  I  Incision  - 
Alaking  Assessment  Task  (FI)  AT).  In  I'D  AT.  given  the 
situation  of  an  airplane  frozen  in  altitude,  the  subject  is 
required  to  handle  a  vehicle  through  a  series  of  discrete 
moves,  f .ike  an  airplane,  the  I’D  AT  vehicle  is  susceptible 
to  speed/acceleralion  loss  due  to  parasite  drag  and 
induced  drag.  This  liming,  ol  course,  changes,  and 
unloaded  acceleration  is  critical  to  good  task  performance. 

The  research  performed  to  dale  has  related  I'D  AT 
performance  to  weapons  deliverv  performance  in  the 
Advanced  Simulator  for  Pilot  Training  (  ASPT).  For  two 
groups  of  F-Ki  T-course  students.  FDAT  performance 
was  related  to  performance  in  a  "turkev  shoot"  in  ASI’T. 
Simulator  and  FD  AT  were  compared  using  a  speaker  and 
rank-order  correlation  coefficient.  The  average 
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Researcher  Correlating  Plight 
Decision-Making  Assessment 
Task  (FDAT)  Data 


correlation  for  the  two  groups  was  .85.  showing  a  strong 
relationship  between  control  decision  performance  as 
measured  by  FDAT  and  simulator  weapons  delivery 
performance. 

Utilization:  The  results  of  (his  effort  will  be  used  for 
identifying  pilot  skills  and  abilities  and  for  development 
of  non-real-time  training  aids. 

AFHRL  Contact:  Joseph  De  Maio 

afhri./ot<;t 

W  illiams  APB  \Z  85221 
Autovon  17  l-()5()l 
Commercial  988-201  1.  Ext  0501 


Utilization:  The  C-5  Performance  Measurement  System 
will  provide  tin-  Military  Virlifl  Command  with  the 
means  lor  quantitatively  assessing  the  training 
effectiveness  of  C.-5A  aircrew  training.  \s  a  prolotvpe. 
the  system  will  aid  in  the  functional  specification  of 
measurement  systems  for  future  aircraft.  The  system 
should  be  of  special  interest  to  the  \ ir  Training 
Command  in  identifying  measurement  requirements  for 
tankcr/transport/hombcr  training. 

AFHRL  Contact:  Ronald  Hughes 
\FHRI./OT<; 

W  illiams  \FB  \Z  85221 
\utovon  17f-(»5(»l 
Commercial  ((>02)  988-0501 


Title:  Automated  Performance  Measurement  System 
C-5  Aircraft 

Description:  Development  of  a  prototype,  automated 
performance  measurement  system  for  an  operational 
flight  training  simulator  continued.  The  system  for  the 
C-5A  aircraft  is  to  be  shipped  to  Alius  APB  in  November 
1981.  and  beginning  in  February  1982.  a  2-vcar 
evaluation  of  the  system  will  be  initialed.  Following 
completion  of  the  simulator  measurement  system,  a 
companion  airborne  measurement  system  will  be 
developed  and  integrated  with  the  simulator  system.  The 
combined  system  will  allow  for  the  comparison  of  aircrew 
performances  measured  both  in  the  simulator  and  in  the 
aircraft,  comparisons  which  should  greallv  facilitate 
answering  critical  transfer-of-training  questions 
concerning  aircrew  training  device  effectiveness. 


I'illc:  Pilot  he  Movement  Patterns  mid  Scanning 
Algoril  Inns 
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Itexcriulion:  The  ulililv  ol  eve  movement  mrlrirs  lor 
flight  sinmlalor  applications  will  hr  explored.  Thr 
effectiveness  ol  such  indices  lor  llir  evaluation  ol 
displav/imagrrv  rllrrls  will  hr  i|iianl  ilaii  v  rl  v 
doriiiiirnlril.  In  addition,  llir  usr  id  r\r  iiiovrmrnl 
measurement  tcchnnlngv  to  train  sran  patterns  trading  to 
rnhanrrd  visual  srarrli  pc  r  f  or  ina  nrr  will  hr 
ex  peri  mental)  v  assessed. 

(  tilization:  Thr  results  of  this  sludv  arr  expected  to 
improve  visual  prrtoriiianrr  in  air  ronihal  inanruvrr 
rnv  ironinrnls. 

I FIIKI.  (  on lur I:  Thomas  M.  I  .ongridgr 

\fiiki./ot(;t 

Williams  MB  \ZB7>22I 
\ulovun  I7l-(i.">(il 
<  ioninirrrial  ((>02)  PHK-hohl 


Title:  Pilot  Memorv  Structure 

Description:  \  iniilli-dinirnsioiial  sealing  approach  is 
tiring  applied  to  investigate  pilots'  mental  organization  ol 
flight-related  information.  Kxprrirnlial  tai  lors  have  lioeii 
found  to  have  a  significant  ellert  on  the  wav  pilots 
organize  flight-related  information  in  memorv.  The 
pilots  having  thr  most  experience  have  a  more  rffirirnl 
and  eeonomiral  organizational  schema  than  do  less 
exprrirnred  pilots.  Particular  living  experience  also  lias 
an  ellert  on  mental  structure. 

(  tilization:  The  results  of  this  research  will  he 
etnploved  in  developing  methodologies  lor  assessing 


I'Ulf  and  Vi  rslrrn  Kve  Mov  ement  Monitor 


pilots’  knowledge  and  understanding  of  particular  living 
tasks.  It  will  also  impart  the  structure  and  evaluation  of 
training  programs  and  has  human  factors  implications  for 
device  design. 

A FIIKI.  (.on tact:  Joseph  He  Main 

miiri./ok.t 

Williams  MB  \Z.  87>22l 

\lllllVOII  1 7  f-().")(l  I 
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Title:  Pilot  Performance  and  Stress 

Description:  Biochemical  measures  ol  pilot  stress  were 
taken  in  conjunction  with  l  ndergraduate  Pilot  Training 
anil  \- 1 0  aircraft  surface  attack  training.  The  results 
established  (a)  that  there  is  a  consistent  relationship 
between  instructor  pilot  lerhni<|ues  and  student  pilot 
stress,  (b)  that  stress  incident  to  \-l(l  surface  attack 
simulator  training  is  not  significant!)  different  front 
stress  observed  in  the  aircraft,  (c)  that  the  establishment 
of  competence  in  both  simulator  and  aircraft  tasks  is 
associated  with  measurable  changes  in  biochemical 
substrates,  and  (d)  that  experienced  pilots  exhibit  a 
pronounced  stress  response  when  exposed  to  high  threat/ 
high  workload  tactical  simulator  scenarios. 

Uiocliemical  measures  of  stress  and  attention  were  taken 
following  in-flight  emergencies  and  precaul  notaries  in  T- 
•17  and  T-.tH  aircraft.  Biochemical  data  are  being  analyzed 
using  high  pressure  gas  chromatography.  \lso.  a  second 
line  of  research  is  examining  variation  in  biochemical 
response  over  the  course  of  l  tide rgraduate  Pilot 
Training.  Research  was  formally  co-tnonilored  with 
l  S\F  School  of  \erospaee  Medicine. 

I'lilizalion:  These  results  provide  validation  of  the 
effectiveness  of  advanced  simulation  training  for  eliciting 
realistic  stress  levels. 

4  HI  HI.  (.on  tact:  Joseph  (..  De  Main 

\fhri./ot(;t 

Williams  \FB  \Z  87,22  f 

Vitlovon  IT  l-(,n(> I 

Commercial  (002)  088-07,01 


Title:  Phase  )  FOT&Eof  the  .4-10  Operational  Flight 
Trainer 

Description:  \  follow-on  for  operational  lest  and 
evaluation  (FOTiXK)  is  underway  to  provide  an 
independent  assessment  of  the  operational  effectiveness 
of  the  \-lll  Operational  Flight  Trainer  (OFT)  for  training 
pilots  to  perform  operational  \-IO  aircraft  tasks.  The 
effort  is  being  conducted  in  cooperation  with  the  \ir 
Force  Test  and  (Evaluation  Center  and  the  Tactical  \ir 
Command. 

I'lilizalion:  The  effort  will  help  determine  the  utility  of 
the  \-|(!  OFT  in  training  operational  \- 1 0  tasks. 

.4FHRL  (.on loci:  Bvron  J.  Pierce 
AFHRI./OTCO 
Williams  \FB  \Z  87,22  I 
\ulovon  f7l-()o(>l 
Commercial  (b02)  ‘)88-(t.Vtl 
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ON-GOINL  R&D 


Title:  Measurement  of  Inflight  Electronic  Warfare 
Officer  Performance 

Description:  Current  methods  for  scoring  Electronic 
Counlcnneasures  (EC.VI)  arlivity  during  B-.">2  sorties  at 
Slralpgic  Training  Ranges  (STRs)  do  not  provide 
meaningful  measures  for  feedback  and  training 
managemenl.  V  prototype  svslem  which  performs  radio 
frequency  speelrum  analyses,  llic  Tlireal  Reaction 
Analysis  and  Inlerpretalion  System  (TRAINS),  was 
evaluated  lor  its  capability  lo  provide  more  effective 
measures  of  eleetronie  warfare  (EW  )  offieer  performanee. 
This  lesl.  Cl  \\T  SCORE  II.  revealed  that  measures  such 
as  reaction  lime  and  jamming  armraev  were  reliable 
relaled  to  situation  variables,  e.g..  complexitx  of  the 
threat  environment,  and  to  operator  variables,  e.g..  KVt 
experience  level.  This  suggests  that  such  measures  could 
be  used  profilablv  with  production  s\ steins  of  the 
TRAINS  type  to  provide  feedback  lo  the  IA\  and  lo 
training  managers. 

Utilisation:  The  measures  and  data  from  Cl  \NT  SCORE 
II  have  already  been  emploved  in  the  design  of  a  portion 
of  the  EC VI  scoring  for  the  I  *>81  SVC  Bombing/ 
Navigation  Competition  (Cl  VNT  VOICE).  The  measures 


have  also  been  included  in  the  specifications  for 
production  models  of  a  TR  MNS  type  system. 

.4FHRL  C.ontart:  Thomas  billion 
VEHRl./OTC 
Williams  VFR  \Z  HA 2 2  l 
Vutovun 

Conunereial  (IH'2)  'IWL-ti.Vbl 


Title:  F-lf>  Back-up  Control  Airstart  Training 
Research 

Description:  Vn  evaluation  ,  of  the  proficiency  of 
experienced  E-l<>  pilots  in  back-up  control  (HI  C)  airstarl 
of  the  E-ILi/K-100  engine  was  conducted  to  determine 
whether  modification  of  the  airstart  system  would  be 
required.  The  Advanced  Simulator  for  Pilot  Training 
(  VSPT)  in  the  E-lh  configuration  was  used  lo  determine 
the  level  of  pilot  airstarl  proficiency  as  well  as  the 
feasibilitv  of  increased  training  as  an  alternative  lo 
airstarl  svslem  modifications.  The  results  of  the  study 
indicated  initially  high  levels  of  pilot  failure  in 
succcssfiillv  executing  the  IU  C  airstart.  Vnalysis  revealed 


COMPONENTS 


SUBTHRUSTS 


THRUST 


•  STRATEGIC  OFFENSE  TRAINING  SYSTEM 

•  TACTICAL  WARFARE  TRAINING  SYSTEM 

•  MOBILITY  TRAINING  SYSTEM 

•  FLYING  TRAINING  SPECIALIZED  SUPPORT 


'  DATA  BASE  ACQUISITION  TECHNOLOGY 
■  NON-EDGE  COMPUTER  DISPLAY 


AIR  COMBAT 
TRAINING 
SYSTEMS 


OPERATIONAL 
UNIT  TRAINING 
SYSTEMS 


COMBAT 


AND 

TRAINING 

TECHNOLOGY 


•  ADVANCED  SIMULATION  CONCEPTS 

>  SIMULATION  REQUIREMENTS  FOR  AIRCREW 
TRAINING 

•  FULL  MISSION  AOVANCEO  SIMULATOR  FOR  PILOT 

TRAINING 


COMBAT  MISSION  TRAINER 


ENGAGEMENT 

SIMULATION 

TECHNOLOGY 


ON-GOING  R&D 


Till**:  Combat  Mission  Trainer 

Description:  A  Combat  Mission  Trainer  ((AIT)  is  being 
developed  to  provide  training  for  combat  essential  tasks 
at  minimum  cost.  It  is  to  be  both  affordable  and 
transportable  so  as  to  allow  deployment  at  the  squadron 
level.  Initial  emphasis  lias  been  placed  on  the 
development  of  a  Fiber  Optic  Helmet  Mounted  Display 
(FOHMD)  for  use  in  theOMT.  This  includes  development 
of  alternate  mechanical  and  optical  helmet  sensor  with 
improved  dynamic  accuracy.  Interim  supporting  systems 
(i.e..  cockpit.  Instructor  Operator  Station  (IOS). 
computational,  and  linkage  systems)  are  being  designed 
in-house  this  year.  FT  83  development  will  provide  the 
major  cost  and  size  reductions  ncccssarv  to  support  the 
program  objectives  of  low  cost  and  transportability.  The 
image  generator  for  the  initial  FOIIMI)  technology 
demonstration  will  be  provided  by  two  Singer  FH- 111 
Digital  Image  (Generators  (DICs)  presently  on  loan  to 
AFHRI,  from  TA(G.  The  complete  fulfillment  of  the 
program  objectives  will  require  the  eventual 
incorporation  of  new  visual  technologies  from  Project 
23(>3.  Advanced  Visual  Technology  System:  Project 
23(>f.  Advanced  A  isual/Scnsor  Simulation  (AASS-non- 
edge  (11(G):  eye  tracking  systems:  and  emerging  video 


disk  technology.  This  system  offers  a  major  cost 
reduction  over  a  conventional  mosaic  (’.ITT  or  dome  based 
simulator.  Visual  simulation  performance  goals  relative 
to  ASPT  or  present  state  of  the  art  systems  include  a 
I ()((()"n  improvement  in  final  display  brightness,  a  3(111".. 
improvement  in  resolution,  and  a  200"<i  improvement  in 
displayed  edge  equivalency. 

I'tilizalion:  The  affordability  and  transportability  of  a 
(GMT  will  provide  an  opportunity  to  train  combat  mission 
skills  at  the  unit  level.  Past  research  has  shown  a  rapid 
loss  of  the  finely  tuned  skills  needed  for  full  combat 
effectiveness,  lb  offering  an  opportunity  for  frequent 
simulated  practice  ot  realistic  combat  tasks,  individual 
combat  skills  can  be  maintained  at  "razors  edge" 
proficiency.  This  will  serve  as  a  significant  force 
multiplier  through  increased  enemy  kills  and  enhanced 
survivability . 

4 FURL  f'.ontact:  Bruce  Aid  Grearv 
AFHRI./OTFT 
Viiliiams  A  FIT  A/  8322  I 
AITOAON  f7Mi.3(>! 

(Gommercial  ((>02)  ')8H-(i3(i I 
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TECHNICAL  ACHIEVEMENTS 


Ti tit* :  Advanced  Simulator  for  Pilot  Training 
(ASPT)  Alternate  Display 

Description:  The  cathode  ra\  tithes  (CRTs)  used  for  the 
\dvattced  Simulator  for  Pilot  Training  ( \SPT)  are 
rapidly  approaching  their  projected  life  span.  Sixteen 
replacement  CRTs  will  he  required  within  the  next  21 
months,  necessitating  a  combined  refurbishment  and  new 
CRT  production  rate  which  exceeds  past  performance  ol 
the  CRT  vendor.  \n  attempt  to  alleviate  this  situation  has 
been  investigated  by  replacing  one  of  the  present  CR  T 
assemblies  with  a  1 000-line  light  valve  projector,  lens, 
and  rear  screen  assembly. 

I'tilizatwn:  One  channel  of  the  \SPT  display  was 
replaced  with  a  light  valve  projector  in  order  to  assess  its 
performance,  maintainability,  and  reliability.  The  light 
valve  projector  has  proven  successful  and  provides  the 
ASPT  display  system  with  an  alternate  source  that  should 
he  more  readily  available  and  reliable  on  a  competitive 
basis.  This  projector  also  provides  additional  reliability 
and  maintenance  data  lor  similar  projects. 

Henefits:  The  1000-line  light  valve  has  proven  itself  to 
he  a  very  reliable  alternate  source  to  the  <  R  I  s  eurently  in 
use:  however,  it  has  one  major  drawback.  While  the 
maintainability  and  reliability  of  the  light  valve  have 
been  assessed  as  being  superior  to  that  of  present  CK  Is. 
there  is  a  diminished  level  ol  brightness  and  resolution  in 


Technical  Achievements 


I 


t. 

) 


tilt*  current  state-of-the-art  light  valve.  Thus.  CRTs  will 
remain  the  belter  elmiee  of  the  two  d isp la \  systems  until 
the  bright  ness  anil  resolution  deficiencies  of  the  light 
valve  can  he  overeotne. 

A  FURL  Contact:  Krie  ( Monroe 
AFIIRI./OTF 
W  illiams  AFB  AZ  8522  V 

\lllOVON  V7V-(>5()I 
Commercial  (<>02)  ')88-h5bl 


Title:  A- 10  Aircraft  Simulation 

Description:  One  cockpit  of  the  Advanced  Simulator  for 
Pilot  Training  (ASPT)  has  been  converted  from  a  T-37  to 
an  A- 10  aircraft  configuration.  This  modification 
includes  a  realistic  A-10  cockpit  configuration 
underneath  the  seven-channel  ASPT  visual  system.  The 
A-10  hardware  and  software  were  developed  using  a 
modular  design  that  allows  changes  to  simulate  new 
aircraft  capabilities  to  hi-  incorporated  quickly.  The 
current  system  allows  air-to-ground  weapon  delivery  of 
bombs  and  the  cannon.  Also  the  normal  flight  control 
system  and  the  manual  reversion  flight  control  system  are 
simulated. 

Vtilization:  The  A-10  cockpit  was  used  by  the  Tactical 
Airfiommand  (T A< i)  for  all  A-10  training  until  the  A-10 
simulators  were  delivered.  T.AC  plans  to  continue  using 
the  ASPT  \ - 10  for  air-lo-surface  weapon  delivery 
training.  An  A-10  combat  transfer-of-lraining  studv  is 
also  planned  using  the  A-10  cockpit  and  an  ASPT  high 
threat  environment. 

Benefits:  This  configuration  of  the  ASPT  provided  an  A- 
10  simulation  for  3  years,  while  TAC  was  awaiting 
delivery  of  their  A-10  simulators.  This  system  was 
utilized  by  TAC  and  the  Air  Force  Systems  Command  for 
training  and  research.  Also  this  simulation  demonstrated 
the  use  of  the  modular  design  for  flight  simulators. 

AFHRL  Contact:  Capt  Rav  Sheen 
AFHRI./OTFT 
Williams  AFB  AZ  8522  V 
Autovon  V7  1-0501 
Commercial  (002)  088-0501 

AFHRL  (  ’.on tact:  Capt  Jack  Kalata 
\FIIRI./OTFT 
Williams  AFB  AZ  85221 
\ulovon  V~  1-0501 
(’.ommercial  (002)  088-0501 


Title:  Implementation  of  a  Helmet-Mounted  Sensor/ 
Helmet-Mounted  Displav  on  the  Advanced  Simulator 
for  Pilot  Training 

Description:  An  effort  has  been  completed  to  integrate 
state-of-the-art  equipment  with  Advanced  Simulator  for 
Pilot  Training  (ASPT)  as  a  follow-on  to  the  engineering 
feasibility  demonstration  of  the  helmet-mounted  sensing 
and  display  equipment  borrowed  from  the  Aerospace 
Medical  Research  latltoralory .  The  new  helmet-mounted 
sensor  (HMS)  utilizes  an  electromagnetic  field  detector 
rather  than  an  infrared  detector  and  provides  X.  Y.  Z 
(roll,  pitch,  yaw)  data.  This  information  is  supplied  to  a 
greater  degree  of  accuracy  for  a  wider  range  of  helmet 
motion,  compared  to  the  previous  equipment.  The  HMS/ 
helmet-mounted  displav  (HMD)  has  been  implemented 
in  both  ASPT  cockpits.  The  HMD  consists  of  a  small 
cathode  ray  tube  mounted  on  the  side  of  the  pilot's 
helmet,  projecting  a  displav  on  a  combining  glass  in  front 
of  the  pilot's  eye.  This  system  presents  either  a  high 
resolution  range  (less  than  1  to  3  arc  minutes)  monocular 
(right  or  left  eye)  central  vision  area  (10  to  VII  degree 
field-of-view  (FOX ) )  display,  or  two  units  may  be 
combined  to  provide  binocular  coverage  in  conjunction 
with  the  ASPT  full  FOA  display.  The  HMD  collimated 
image  is  at  the  same  focal  distance  as  the  background 
ASPT  wraparound  displav  and  is  optically  combined  with 
the  background  which  is  observable  with  both  eves.  The 
system  also  allows  unconstrained  pilot  movement  within 
the  cockpit  and  will  provide  a  correct  image  perspective 
with  occlusion  by  the  pilot's  aircraft. 

Vtilization:  Installation  of  the  HMS  equipment  prov  ides 
the  capability  to  utilize  the  ASPT  in  pilot  workload,  head- 
in  cockpit,  head  versus  aircraft  altitude,  and  visual  FOA 
studies.  The  addition  of  HMDs  in  both  ASPT  cockpits 
will  vastly  expand  the  research  potential  to  include  kev 
issues  in  visual  flight  simulation.  Studies  may  be 
conducted  to  determine  resolution,  scene  detail,  and  FOA 
requirements  for  various  flying  tasks.  HAIDs  may  be 
evaluated  for  their  training  potential  in  air  combat 
maneuvering,  air  combat  tactics,  stand-ofl  w  -apons 
systems,  and  associated  tactics.  Kvaluation  may  also  be 
performed  on  fly-by-sensor  system  displays.  Maverick 
missile  helmet  displays,  and  helmet  display  of  aircraft 
data.  With  the  F- 1  band  A- HI  cockpits,  studies  could  also 
be  performed  to  develop  F-lb  and  A-10  tactics-training 
scenarios. 

Benefits:  The  findings  from  studies  using  this 
equipment  should  be  very  useful  in  designing 
specifications  for  future  flight  simulators.  This  research 
will,  therefore,  result  in  considerable  dollar  savings. 
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AFHRL  Contact:  Eric  C.  Mon  rot' 

AFHRI./OTF 
W  illiams  AFB  \7.  8.»22f 
Autovon  IT  t-().")()  I 
(Commercial  ((>02)  088-(>r>(>l 


Benefits:  (  sc  of  (lie  (III  Phase  II  feature  has 
dcmonslraled  an  alternate,  inexpensive  method  of 
displat  ing  a  high  resolution  scene  in  a  selectable  variable¬ 
sized  rectangular  area.  This  method  of  display  has  a  large 
impact  on  the  (Combat  Mission  Trainer.  The  feature  is 
essential  for  the  continuing  development  of  an 
inexpensive,  portable  visual  displav  system. 


Title:  Visual  Scene  —  Area  of  Interest 

Description:  The  computer  image  generation  (010) 
system  for  the  Advanced  Simulator  for  Pilot  Training 
(.ASPT)  is  limited  in  the  number  of  edges,  and  hence 
detail,  it  can  display  at  one  time.  In  order  to  provide  more 
visual  detail  in  the  pilot’s  area  of  attention.  Phase  I  of  the 
Area  of  Interest  (AOI)  project  concentrated  the  edges  into 
a  selectable  variable-sized  rectangular  area  from  I  bv  I 
degree  to  the  full  display.  Only  selected  features,  such  as 
the  horizon,  appear  outside  the  AOI.  In  Phase  I.  the 
objects  were  deleted  or  reinstated  as  entire  objects 
flashing  into  or  out  of  the  visual  displav.  Phase  II  AOI 
project  truncates  features  as  they  intersect  the  AOI 
boundary  and  permits  the  addition  of  peripheral  cues  in 
addition  to  the  horizon  outside  the  AOI.  This  provides  a 
much  smoother  and.  therefore,  less  distracting  transition 
at  the  AOI  boundarv. 

Utilization:  Phase  II  of  the  AOI  project  will  significantly 
enhance  pilot  performance  in  tactical  combat  simulation 
applications  by  providing,  with  minimum  distraction,  the 


AFHRL  Contact:  Eric  0.  Monroe 
AFHRI./0TF 
Williams  AFB  \Z  K.T22  V 
Autovon  I7l-(u(tl 
(Commercial  ((>02)  ')H8-(>>(> I 


Title:  Advanced  Simulator  for  Pilot  Training: 
Multiple  Moving  Models  l  pdate 

Description:  The  Advanced  Simulator  for  Pilot  Training 
(  ASPT)  was  delivered  with  the  eapahilitv  of  displacing  a 
single  moving  model  in  the  visual  env  ironment.  This  was 
adequate  for  formation  flight  and  other  (asks  requiring  a 
single  moving  model.  W  ith  the  change  in  laboratorv 
thrusts  to  investigate  air  combat  tactics  and  training, 
additional  moving  models  in  the  visual  environment  were 
required  to  provide  moving  targets  (tanks,  trucks, 
aircraft)  and  threat  simulations  (surface-to-air  missiles). 
To  salisfv  this  requirement  it  was  necessarv  to  acquire 
additional  computational  jaiwer  to  perform  the  frame  one 
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compulations  tin  the  ASI’T  visual  system.  The  two 
Systems  Kngineering  Laboratory  (SKI.)  8b  computers 
yyliiclt  were  supplied  vyilli  ASI’T  to  perform  the  frame 
one  computations  wen*  replaced  bv  four  SKI.  22/7.» 
computers  and  an  array  processor.  This,  together  with  an 
extensive  modification  to  the  special  purpose  visual 
image  generation  computer,  allows  simultaneous  display 
of  up  to  seven  moving  models. 

I'tilisation:  This  update  to  the  ASI’T  visual  system  has 
undergone  acceptance  testing  bv  the  Air  Force,  and  has 
been  successfully  integrated  with  the  ASPT  flight 
simulation  system. 

Benefits:  The  increased  capabilities  provided  by  the 
multiple  moving  models  enable  research  into  air-to- 


ground  combat  tactics  using  moving  targets,  forward  air 
controller  aircraft,  and  surface-to-air  missiles 
simultaneously  in  the  visual  environment.  For  air-to-air 
combat  tactics,  the  system  will  be  able  to  provide  multiple 
enemy  aircraft.  These  capabilities,  together  with  the  A-IO 
and  F-lb  cockpits  on  ASI’T.  greatly  enhance  the  research 
potential  of  the  ASf'T  simulator  system. 

AFHRL  Contact  :  Kric  (».  Monroe 
AFHKI./OTF 
W  illiams  AFB  AZ  8.->22f 
Autovon  fTf-b.Abl 
Commercial  (b02)  988-b.Abl 
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Dual  Light  Valve  Installed  on  VSPT 


Title:  Advaneed  Visual  Seene  Simulation  this  ellorl.  deinoiislration  products  validating  the  design 

should  l>e  prod  need,  Kvcntuallv.  a  new  generation  (!H> 
Description :  (.oneeptual  designs  lor  advaneed  eompuler  system  eould  lie  prodneed  based  on  tin-  advances  made  in 

image  generation  ((!!(<)  systems  are  being  developed  in  this  study  il  eosl-elleelive  components  can  Ih-  produced 

the  first  phase  of  a  technology  demonstration  program.  within  the  slale-ol-the-ari. 

Vdvaneed  algorithms  and  techniques,  w  liieh  give  a  higher 

fidelity  representation  of  the  terrain  scene  than  edge  (  tilisolion:  Higher  lidelilv  v  isiial/sciisor  simulation 

based  (!l(j  systems,  are  being  investigated.  Thus,  aspects  would  enable  training  «ome  la»h'  which  arc  currenllv  not 

ol  (.!(»  visual  and  sensor  simulation  being  considered  practical  due  to  svsteui  bmiiaiioiis  In  applications  lor 

include  data  base  structure,  color/lonal  couipiilaliou'.  ImiiIi  real-time  and  non  real-time  t  |l.  mission -oriented 

priority  determination,  resolution,  real-time  processing  training,  the  simulation  would  In-  more  ellei  live 

efliciency.  image  quality.  leMured  surfaces,  shadowing, 
anti-aliasing,  lerrain/hvdrographieal  cultural  features. 

ami  special  effects,  laimpalible  techniques  are  to  Is-  tHIHI.  (ontnet:  t.h-n  I*  ^orh 

integrated  into  a  feasible  system  concept  which  would  M  IIHI  •  II  I 

minimize  objectionable  artifacts  in  present  simulations  %  illiain-  \ I  It  \/  K'iJJ  I 

and  provide  better  scenes  for  training  applications.  In  Vuiovon  I7l-ti’ilil 

order  to  minimize  the  risks,  two  competitive  contracts  I  omiin-n  lal  ItittJI  •»KK-i»“»«i I 

were  awarded  lor  the  first  phase.  During  later  phases  ol 


On-Going  R&D 


Title:  Video  Disk  Technology  Application  to  Real 
Mission  Visual  Simulation  Scenarios 

Description:  A  study  effort  has  been  initiated  to 
investigate  the  extension  of  the  Vought  Corporation 
Computer  Animated  Photographic  Terrain  View 
(CAPTV)  technology  to  combat  fighter  training 
requirements.  The  study  involves  new  developments  in 
three  areas  of  the  full  color  wide  field-of-view  visual 
system  now  under  construction  for  the  Navy  A7-Weapon 
System  Trainer  project.  The  first  area  of  study  is  the  low 
altitude  image  transformation  algorithms  to  reduce  data 
base  requirements.  The  second  study  area  is  image  data 
base  storage  architecture  and  alternate  sources  such  as 
non-real-time  computer-generated  imagery.  The  third 
study  area  is  the  addition  of  moving  models,  targets,  and 
other  computer-generated  imagery  effects. 

Utilization:  The  successful  development  and  integration 
of  this  technology  could  represent  a  major  breakthrough 
in  visual  simulation.  The  non-processing  intensive  nature 
of  the  system  would  allow  a  quantum  leap  forward  in 
terms  of  visual  scene  detail,  texture,  and  realism 
compared  to  the  computation  bound  approach  in  total 
computer-generated  imagery  systems.  The  terrain 
textural  fidelity  capability  inherent  in  this  approach  may 
finally  provide  realistic  simulation  of  real-world  tactical 
environments.  Especially  notable  is  the  potential  for 
simulation  of  realistic  missions  requiring  low-level 
navigation  for  threat  avoidances. 


AFHRL  Contact:  Don  McGuire 
AFHRL/OTFT 
Williams  AFB  AZ  85224 
Autovon  474-6561 
Commercial  (602)  988-6561 
Commercial  (512)  536-3551 

Title:  Combat  Environment  Simulation 
Development 

Description:  The  conversion  of  the  Advanced  Simulator 
for  Pilot  Training  (ASPT)  to  an  A-10  and  F-16  aircraft 
configuration  created  an  opportunity  for  engineering 
development  of  simulated  combat  environments.  These 
environments  started  with  a  single  valley  containing  anti¬ 
aircraft  artillery.  Environments  have  since  been 
developed  and  improved  to  the  point  where  realistic 
terrain  models,  interactive  surface-to-air  missiles,  and 
anti-aircraft  artillery  are  all  incorporated.  Current 
environments  include  the  Nellis  AFB  Tonopah  range  and 
the  Fulda  Gap  region  of  Germany.  Continuing 
engineering  development  includes  improved  threat 
models  and  sensor  displays. 

Utilization:  The  A-10  and  F-16  cockpits  will  continue  to 
be  used  for  Tactical  Air  Command  weapon  delivery- 
training.  Research  is  currently  being  conducted  in  the  low- 
altitude  flight  regime.  Planned  research  includes 
transfer-of-training  studies  for  both  A-10  and  F-16 
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CREW,  GROUP,  TEAM,  AND  UNIT 

PERFORMANCE  AND  TRAINING  TECHNICAL  ACHIEVEMENT 


Title:  Team  Training  for  Operators  of  Command, 
Control,  and  Communications  Systems 

Description:  This  essentially  completed  program  has 
provided  the  Air  Force  with  baseline  data  concerning  the 
conduct  of  tactical  team  training  within  command  and 
control  systems.  Existing  Air  Force  team  training 
programs  were  surveyed,  and  their  strengths  and 
weaknesses  were  described.  Information  obtained  from 
interviews  with  training  developers,  managers, 
instructors,  and  students,  plus  information  from 
observations  of  ongoing  training,  provided  inputs  to  an 
identification  and  prioritization  of  elements  within  team 
training  programs  that  demonstrate  a  potential  for 
improvement.  The  findings  are  organized  into  (a)  a 
tactical  command  and  control  team  training  status 
statement,  (b)  research  recommendations,  (c) 
recommendations  for  the  application  of  current 


Tactical  Air  Command  Control  and 
Communications  Team  in  Operation 


Technical  Achievement 


1 


technology  Ki  rnmmaml  ami  ronlrol  team  training 
problem  areas,  ami  Id)  ree<miiiiendalidiis  lor  a  simulation 
facility  lo  address  significant  learn  training  issues.  This 
infurnial ion  is  documented  in  a  five-volume  contractor- 
prepared  report.  A  leelinieal  paper  now  being  prepared 
will  describe  the  major  findings  and  will  eross-referenee 
the  appropriate  vtdumes  of  the  leelinieal  report. 

Utilisation:  The  results  are  eurrenllv  providing 
guidelines  lo  help  define  an  \ i r  Force  program  of 
research  and  development  to  address  high  potential 
payoff  problem  areas  within  team  training  for  command 
and  control  system  operators.  The  information  provided 
may  he  generally  useful  to  those  in  other  services  who  arc 
addressing  similar  problem  areas.  The  reports,  including 
the  technical  paper,  will  he  available  through  the  Defense 


Technical  Information  (Tiller  and  the  National  Technical 
Information  Scry  ice. 

Benefits:  The  work  completed  allows  a  realistic  focus  on 
Air  Force  tactical  team  training  problem  areas  by  deriving 
recommendations  Irom  the  operational  and  training 
environments  rather  than  front  an  artificially  contriyed 
research  selling.  Resulting  research  programs  should 
more  closely  address  critical  operational  and  training 
issues  and  implementation  will  be  facilitated  as  a  result  of 
the  user  inputs  made. 

AFIIRL  Contort:  Roland  Denson 
AFHRI./I.RI.D 

W  right-l’atterson  \FB  (III  f.”>  I  I  I 
Autovon  1  It 

< Commercial  (old)  2.”)-.VMII 


CREW,  GROUP,  TEAM,  AND  UNIT 

PERFORMANCE  AND  TRAINING  ON-GOING  R&D 


Title:  Three-Dimensional  Display  for  Training 
Weapons  Directors 

Description:  This  effort  will  examine  the  feasibility  of 
including  a  three-dimensional  computer  graphics 
training  device  in  the  training  programs  for  \ir  Force 
Vi  capons  Directors.  In  order  to  investigate  the  possible 
training  benefits  of  such  a  device,  a  prototype  system  is 
being  developed  using  a  commercial  graphics  computer 
and  a  low-cost,  off-the-shelf,  three-dimensional  graphics 
software  package.  This  software  package  will  he  extended 
lo  provide  the  capability  to  display  and  interactively 
control  two  friendly  interceptors  living  against  an 
unidentified  target  on  a  high-resolution,  raster  scan,  lull 
color  cathode  rav  lube.  The  primary  training  issues  which 
will  be  addressed  by  this  system  include:  aircraft 
intercept  geometry,  air  battle  and  close-air  support 
tactics,  and  airspace  utilization  and  situational  awareness 
principles,  including  flight  safety. 

Utilization:  Ihis  project  will  produce  the  software/ 
hardware  capability  needed  lo  address  critical  three- 
dimensional  visual  training  issues  relevant  to  training 
programs  for  Weapons  Director.*.  It  is  expected  that 
utilization  of  this  capability  will  result  in  increased 
aircraft  control  effectiveness  and/or  reduced  training 
lime  for  student  Weapons  Directors.  \l  the  present  time, 
three  I  S  \F  W  capons  Director  training  schools,  including 
the  Interceptor  Weapons  School,  the  Basic  Weapons 
Fonlrnller  Training  School  at  the  .Ibjolh  Technical 


d-Dimensional  Display  I  ndergoing 
Development  for  Training  of 
Weapons  Directors 


Training  Squadron,  and  the  Airborne  Warning  and 
r.ontrol  System  (  \W  AOS)  training  program  at  the  Ti2nd 
AW  AOS  Wing,  are  assisting  in  the  development  of  this 
system.  The  initial  products  from  this  effort,  in  the  form 
of  a  series  of  prototype  video-tape  training  sessions,  will 
lie  utilized  in  the  Automatic  Positionally  Qualified 
training  program  at  the  Interceptor  Weapons  School  and 


Crew,  Group,  Team,  and  Unit  Performance  Training 


will  be  examined  fur  possible  extension  and  inclusion  in 
additional  training  programs. 

AFHRL  Contact:  Lawrence  Finegold 
AFHRL/LRLC 

Wright-Patterson  AFB  OH  15133 
Autovon  783-5910 
(Commercial  (513)  255-5910 


Title:  Tactical  Battle  Management  Research 
Capability 

Description:  The  near-term  objective  of  this  effort  is  to 
provide  an  in-house  research  capability  to  studs  the 
tactical  decision-making  behaviors  of  tactical  battle-staff 
commanders  assigned  to  command  and  control  systems. 
Such  studies  will  lead  to  the  development  of  training 
programs  for  decision  makers  and  possibly  to  design 
guidance  for  d  e  c  i  s  i  o  n  -  a  i  d  i  n  g  computer 
hardware/ software.  The  initial  version  of  this  svstein 
consists  of  a  graphics  display  terminal  and  an  alpha¬ 
numeric  display  terminal,  both  of  which  are  "driven"  by 
a  software  package  known  as  the  tactical  battle 
management  software.  This  interactive,  user-oriented 
software  can  record  data  of  all  user-system  transactions 
and  communicate  with  peripheral  devices  on  a  real-time 
basis. 

The  text  and  graphic  display  emulates  a  generic  ('.oitihat 
Planning  Node  of  an  Allied  Tactical  Operation  Center  for 
the  North  Atlantic  Treaty  Organization  Centra  I  Region 
via  maps  and  text.  The  graphic  maps  depict  military 
targets  and  available  friendly  resources  to  strike  these 
targets.  Material  is  also  presented  that  describes  enemy 
target  and  friendly  resource  characteristics  as  well  as  user 
aids  which  facilitate  the  scheduling  of  missions  against 
potential  targets. 


Experimental  Tactical  Battle 
Management  Vi  ork  Station 


I'tilizaiion:  Initial  studies  using  this  system  will 
examine  the  decision-making  behaviors  of  individual, 
command-level  personnel  front  operational  command  and 
control  systems.  These  data,  in  combination  with  data 
Irotn  other  related  efforts,  will  serve  as  a  baseline  for 
examination  of  individual  and  team  decision-making 
behaviors  of  tactical  battle-staff  personnel.  \  cupabililv  to 
allow  examination  ol  group  decision-making  behaviors  is 
being  developed.  This  time-shared  version  of  the  tactical 
battle  management  software  will  be  reach  for  use  h\  the 
summer  of  1 982. 

AFHRL  C.ontact:  Ceorge  Frekatn 

\FHRI./I.RI.C 

Vi  riglit-Pattersou  VFR  OH  15133 
\uiovon  785-5910 
Commercial  (513)  255-591(1 


COMPONENTS 


SUBTHRUSTS 


THRUST 


WEAPON 
SYSTEMS 
LOGISTICS, 
MAINTENANCE, 
AND  TECHNICAL 
TRAINING 
TECHNOLOGY 


COMBAT  LOGISTICS 


TECHNICAL  ACHIEVEMENTS 


Til  If :  Development  of  Draft  Mililurv  Specification* 
for  Maintenance  Task  Analysis  and  Logic  Tree 
Troubleshooting  Aids 

Description.-  Draft  militarv  specification*  have  been 
produced  lor  Logic  Tree  Troubleshooting  \ids  (I ,TT\s) 
and  lor  Maintenance  Task  Identification  and  Xnal'si* 
( M T I sK  \).  \  guidance  document  giving  instructions  lor 
performing  MTlX  \  processes  was  also  developed.  I  he 
specilicalions  and  guidance  document  were  based  upon  a 
review  id  the  stale  ol  the  art  and  a  survev  of  recent 
induslrv  and  governuieul  experience  in  npplviug  the 
teciinologv.  The  draft  speciliealion  lor  I.T'T  \  defines  the 
reipiireinenl  for  the  content  and  formal  ol  an  I.T’T  \  (a 
Ivpeol  technical  manual)  to  support  the  troiiblesbooling 
rci|uiremenls  of  personnel  at  organizational  and 
intermediate  maintenance  levels.  The  second  draft 
speciliealion  provides  requirement*  lor  the  procurement 
ol  MTlX  \.  I  lie  data  base  prepared  in  accordaucac  with 
the  M  i  ls  \  speciliealion  is  used  as  a  basis  lor  subsequent 
preparation  of  Job  IVrlormance  \id»  (including  Job 
trllldc  Manuals.  LIT  \s).  and  other  Ivpes  id  technical 
manual'  used  at  the  (IS  I  maintenance  levels.  T  he  lliird 
document  nl  this  ellort  provides  guidance  on  how  to 
accomplish  the  Mils  \.  It  i'  designed  lor  use  with  flic 


Sualvsl  forking  with  Task 
\nalvsis  Data 


Combat  Logistics 


draft  MI  1&  \  specification.  The  guidance  provides  an 
overview  of  MTI&A  processes  followed  l)\  a  listing  of 
fundamental  requirements  to  fie  performed  prior  to 
actual  start  of  MTI&  \.  and  instructions  on  how  to 
accomplish  the  analvsis. 

I  tilization:  The  specifications  w  ill  he  used  to  establish 
the  requirements  for  technical  data  being  procured  to 
support  \ir  Force  weapon  svstems. 

Benefits:  The  use  of  these  documents  will  improve  the 
quality  of  both  format  and  content  of  new  technical  data 
and  therein  improve  the  elficienev  of  Air  Force 
maintenance  personnel.  The  troubleshooting  procedures 
which  result  from  the  I.TTA  specification  will  enable  all 
levels  of  maintenance  personnel  to  troubleshoot  more 
accurately  and.  thus,  to  use  fewer  spare  parts.  The 
MTlK  \  specification  will  result  in  technical  data  that  is 
more  complete,  more  accurate,  and  more  useable  b\  the 
technician.  The  result  will  be  more  accurate  maintenance, 
especially  by  first-term  technicians. 

.' tf'HRI .  Contact:  Kdw in  (i.  McFall 
XFHHl./l.RI.M 

Vi  righl-Patterson  \FB  (Ml  Id  l.i.i 

\utovon  TBd-d'MO 
(Commercial  (old)  2dd-.V)|0 


Title:  Handbook  for  Selection  of  Format  Options  for 
Procurement  of  Technical  Data 

Description:  This  effort  developed  guidelines  for 
selection  of  format  options  and  procurement  of  technical 
orders.  The  guidelines  identify  the  types  of  technical  data 
that  can  he  procured,  and  the  appropriate  specifications. 
The  guidelines  also  tell  how  to  select  the  best  ivpe  of 
technical  data  for  a  given  application  and  provide 
guidance  to  enable  the  technical  data  manager  to  obtain 
the  best  possible  product  from  l!>  contractor.  Emphasis  is 
placed  on  the  responsibilities  and  concerns  of  the 
technical  order  managers.  The  reports  include  a  review  of 
the  \ir  Force  technical  order  svslem.  extensive 
descriptions  of  procedural  data  formats,  guidance  for 
determining  formats  to  satisfy  particular  user  needs,  and 
di««  u»ion  ol  various  aspects  of  technical  order 
pr>N  ureruenl.  development,  and  management. 


Vtilizution:  The  guidelines  for  selection  will  he  used  to 
establish  procedures  and  guide  the  acquisition  of  the  \ir 
Force  technical  orders.  The  handbook  will  lie  a  major 
source  ol  material  lor  a  short  course  on  technical  data 
management  to  he  taught  bv  the  Air  Force  Institute  of 
Teehnologv.  The  use  of  the  handbook  will  considcrahlv 
strengthen  the  performance  of  a  new  or  inexperienced 
technical  order  manager. 

Benefits:  The  use  of  the  handbook  should  signilicantK 
improve  the  quality  of  technical  data  procured  for  Mr 
Force  use.  The  contents  of  the  handbook  will  provide 
detailed  guidance  to  the  technical  order  manager  about  all 
aspects  of  technical  order  acquisition,  including 
determining  requirements,  selecting  options,  and 
managing  the  procurement  process.  This  will  result  in 
technical  orders  that  are  timelv.  correct,  and  that  meet  the 
inlormational  needs  of  the  users.  Heller  maintenance 
should  he  the  end  result. 

AFHRL  Contact:  Kdw m  (i.  McFall 
VFHRI./I.RI.M 

W  right-f’alterson  \FB  (III  l.il.Tf 
Miiovon  THd-d'MO 
Commercial  (did)  Jdd-.V) It) 


Technical  Order  Manager's  Handbook  In  I  se 


COMBAT  LOGISTICS 


ON-GOING  R&D 


Title:  l  nificcl  Data  Base  Teehuulngv 

Description:  \  unified  data  lia.se  leelmulogv  will  lie 
devehqied  lor  a  central  automated  source  of  logistics  data 
drawn  from  basic  \ir  Force  svstems  .0  support  the 
weapon  system  design  process.  Logistics  data  are  those 
that  would  assist  in  obtaining  answers  to  questions  about 
logistics  requirements  as  a  function  of  alternative  design/ 
support  concepts.  Logistics  data  relate  directly  or 
indirecllv  to  reliahililv.  maintainabilitv .  ground  supfHtrl 
equipment,  built-in  lest  equipment,  task  analvsis.  skill 
level,  'k ills,  crew  si/e.  training  requirements,  technical 
data,  ami  spares.  The  basic  data  svslems  for  I  It  is 
tcchnologv  are  the  Logistics  Support  \nalvsis  Records 
(Mililarv  Standard  l.'fHH).  Maintenance  llata  Collection 
Svsiem  1  \ir  Force  Regulation  (di-l).  and  Logistics 
Com|K>sitf  Model  Tecbnologv  ( \ir  Force  Regulation  2.’>- 
1).  I  be  l  HR  is  programmed  for  computer  availabilitv 
anil  a  variety  ol  data  output  modes  is  available  to  the  user, 
rite  leasibilitv  ol  this  tecbnologv  has  been  established. 
This  entailed  developing  an  initial  definition  and  a 
concept  ol  operation.  The  tecbnologv  has  been  developed 
and  will  lie  tested  and  evaluated  later. 

I  tilization:  This  technology  and  the  resulting  enhanced 
availabilitv  of  logistics  information  will  allow  for  a 
significantly  increased  consideration  of  logistics  factors 
throughout  the  weapon  system  design  process.  \ 
significant  decrease  in  logistics  costs  for  modern  weapon 
systems  should  result.  This  effort  is  in  support  of  a  larger 
effort  to  develop  a  product  performance  feedback  svsiem. 
The  l  f)H  is  concerned  with  a  limited  prolotvpe  which 
addresses  aircraft  only.  The  Product  Performance 
Feedback  System  is  to  address  missiles  and  ground-based 
electronics  also,  building  ott  the  l  l)R  tecbnologv.  The 
product  performance  feedback  effort  is  also  concerned 
with  implementing  the  tecbnologv  and  interfacing  the 
technology  development  effort  with  its  future  potential 
users. 

AFHRI ,  Contact:  Robert  V  Deem 
\FURL/LRL\ 

Vt  righl-Pallerson  \FB  Oil  l.”>  LLf 
\ulovon  78.->-.‘i771 
Commercial  Ldf)  27>7>-d77 1 


UDB  OUIPUI  SVSIEM 


Title:  Analysis  to  Improve  Mainlenanre 
Environment 

Description:  Effective  and  efficient  maintenance  of  \ir 
Force  systems  and  equipment  is  an  extremelv  important 
laclor  in  determining  the  reliability,  effectiveness,  cost, 
and  operational  safetv  of  weapon  systems.  The  safetv  of 
aircrew  personnel  obviously  depends  on  effective 
maintenance. 

\  comprehensive,  integrated  long-range  program  is  to  be 
developed  that  will  identifv  the  factors  that  impact  the 
performance  of  individuals,  groups,  and  organizations 
performing  aircraft  and  missile  maintenance.  The 
program  will  identify  the  human-related  research  areas 
that  are  most  likely  to  result  in  the  improvement  of  the 
performance  of  inaintenanee  personnel. 

The  approach  of  the  study  is  to  examine  the  problem  at  all 
levels  of  maintenance.  This  is  being  done  bv  conducting 
open-ended  one-on-one  interviews  with  all  levels  of 
inaintenanee  personnel.  The  scope  of  the  interviews  will 
range  from  senior  personnel  through  the  working  level 
technician.  All  the  Major  Commands,  including  Overseas 
forces  and  the  Reserve  Force,  will  be  represented. 
Interviews  have  been  conducted  in  all  of  the  stateside 
commands.  Interviews  were  recent  R  concluded  with  the 


Combat  Logistics 


l  n ill'll  Stales  Air  Forres  in  Furope  anil  tin*  Pacific  Air 
Forces,  including  the  Command  Headquarters.  Future 
interviews  will  be  conducted  at  Major  Command 
Headquarters,  and  at  Air  Force  Reserve.  \ir  National 
Cuard.  and  Missile  Organizations.  In  selecting  data 
collection  sites,  consideration  is  given  to  such  tilings  as 
geographical  location,  climatic  conditions,  weapon 
system,  and  mission  rale.  Improvements  in  hotli  wartime 
and  peacetime  maintenance  performance  are  the  desired 
results  of  this  project. 

The  research  is  an  application  of  an  integrated  approach 
to  maintenance  research,  with  special  attention  to  the  role 
ot  the  human  in  effective  and  efficient  maintenance.  It 
will  provide  the  basis  for  an  integrated  research  and 
development  program  that  will  i den t i f v  and  quantify  the 
factors  that  influence  maintenance  performance. 

I'tilization:  V  calegorizalion/coding  scheme  has  been 
developed  from  the  content  of  the  data  collected  thus  far. 
\s  data  are  collected,  they  arc  coded  and  stored  In  a 
computer  data  base.  \  software  program  has  been 
develop'd  which  allows  great  flexibility  in  manipulating 
and  analyzing  the  stored  data.  Data  analysis  is  now 
underway  and  will  continue  throughout  the  project.  The 
analysis  of  the  data  collected  will  identify  opportunities 
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for  application  of  existing  technology  to  improve 
maintenance.  Problems  that  require  research  will  be 
identified,  and  the  means  for  studying  them  will  be 
proposed.  The  research  plan  resulting  from  this  effort 
will  identify  future  maintenance  and  logistics  research 
and  development  needs.  The  application  of  existing 
technologies  and  the  technological  advances  developed 
through  research  programs  conducted  as  a  result  of  this 
study  will  significantly  improve  Air  Force  maintenance 
operations. 


AFHRL  Contact:  Richard  K.  Vioimor 
AFHRI./l.RI.M 
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Title:  Computer-Based  Maintenance  Aids  for 
Technicians 

Description:  A  prototype  computer-based  maintenance 
aids  system  is  to  be  developed  and  evaluated.  The  system 
will  store,  retrieve,  and  present  information  for  use  by 
technicians  who  perform  maintenance  tasks  at  the  depot 
level.  The  goal  is  to  develop  a  system  that  is  easy  to  use.  is 
liked  by  technicians,  and  provides  the  technician  with  all 
of  the  information  needed  for  the  task.  Human  factors 
requirements  are  being  emphasized  in  the  system  design. 
The  system  will  present  instructions  at  three  levels  ol 
detail.  This  feature  will  provide  the  technician  with 
instructions  which  are  appropriate  lor  his  level  ol 
experience  (vorv  detailed  slep-hv-step  procedures  with 
illustrations  for  inexperienced  technicians,  less  detailed 
instructions  for  more  experienced  technicians).  \ 
computer  graphics  terminal  will  be  used  to  present  the 
technical  data.  I  hc  presentation  id  data  on  the  prototype 
system  will  be  controlled  bv  a  mini-computer.  Software 
lor  the  system  will  be  adapted  from  the  Advanced 
Instructional  System  software.  Technical  data  lor  a  lest 
bed  system  will  lie  developed  and  placed  on  the  prototype 
system.  I  hese  data  will  be  used  to  evaluate  the  system. 
The  system  will  be  evaluated  bv  measuring  the 
effectiveness  ol  technicians  using  the  prototype  system  to 
perlorm  maintenance  on  the  test  bed  system.  In  a  follow- 
on  effort,  prototype  system'  will  be  developed  which  arc 
designed  lor  use  at  the  intermediate  and  organizational 
lev  cl-  ol  maintenance. 
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Technician  Using  Computer  Based 
Maintenance  Aids  System  to  Retrieve 
Maintenance  Instructions 


I'lilization:  The  technology  developed  in  this  project 
will  provide  the  basis  for  development  of  an  effective 
technical  data  presentation  system  for  the  Vutoinated 
Technical  Order  System  (  \TOS)  at  the  Air  Force  Logistics 
Command.  The  technology  will  ensure  that  the  \T()S 
data  presentation  system  is  easy  to  use  and  meets  the 
needs  of  the  maintenance  technician  for  technical  data. 
The  operational  use  of  a  computer-based  maintenance 
aids  system  will  significantly  reduce  the  costs  of 
maintaining  the  \ir  Force  technical  order  system  by 
reducing  printing  costs  and  reducing  the  cost  of  updating 
technical  orders. 


characteristics,  and  operations  requirements.  The  new 
effort  will  develop  equations  for  each  type  of  aircraft 
(i.e..  tactical,  bomber,  and  trainer),  as  well  as  specific  to 
individual  subsystems  (e.g..  bombing-navigation, 
landing  gear,  engines).  The  new  work  also  will 
investigate  the  causal  relationship  underlying  the 
regression  equations.  Data  from  (>l  bases  have  been 
collected  during  Phase  11. 

Utilization:  The  new  regression  equations  that  are 
specific  to  type  of  aircraft  as  well  as  specific  to  type  of 
subsystem  will  provide  much  more  precise  and  accurate 
predictors  of  maintenance  demand  rates,  for  both  the  Air 
Force  Logistics  Composite  Model  (LCOM)  teams  and 
Aerospace  Industries  involved  in  new  aircraft 
developments.  This,  in  turn,  will  lead  to  more  precise 
estimations  of  the  support  resource  requirements.  To  the 
extent  that  causa)  relationships  can  be  established  for 
individual  regression  equations,  corrective  or  preventive 
actions  could  be  taken  to  reduce  the  demand  for 
equipment  maintenance.  For  example,  if  equipment 
characteristics  contained  within  a  regression  equation  are 
logically  related  to  the  subsystem,  then  it  would  seem 
sensible  that  changes  in  those  characteristics  would  effect 
the  maintenance  demand  rates.  However,  experimental 
testing  would  he  required  to  confirm  such  logical 
relationships. 

AFHRL  C.antact:  Frank  Maher 
\FHRL/I.RLA 

Vi  right-Patterson  \FBOH  LvL'LA 
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Title:  Maintenance  Demand  Metrics-Phase  III 

Description:  This  is  a  continuation  of  the  work  to 
develop  belter  predictors  of  demand  rale  for  aircraft 
maintenance.  The  earlier  effort  developed  regression 
equations  which  predict  maintenance  demand  rales  for 
aircraft  subsystems  as  a  function  of  environment,  design 


Title:  Kvaluation  of  Technology  for  Acquiring 
Supportable  Systems 

Description:  This  is  the  final  phase  of  a  four-part  effort 
to  develop  and  field  a  coordinated  human  resources 
technology  to  support  weapon  system  development.  The 
coordinated  technology  consists  of  an  integrated  assembly 
of  models,  techniques,  a  consolidated  data  base,  and  a 
methodology  useful  for  their  combined  and  timely 
application  throughout  the  weapons  system  acquisition 
process.  Its  purpose  is  to  greatly  facilitate  and  systematize 
the  evaluation  of  resource  requirements  and  cost 
throughout  weapon  system  development,  and  to  increase 
the  feasibility  of  implementing  those  considerations  as 
guidelines  for  design  and  system  support  planning.  The 
main  thrusts  of  phase  four  are  (a)  to  evaluate  and 
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complete  the  preparation  ol  the  integrated  technology  for 
operational  use.  and  (b)  to  develop  materials  sufficient  to 
aid  in  transitioning  the  technology  from  the  Laboratory  to 
the  user.  To  date,  the  technology  evaluation  has  been 
completed.  The  evaluation  included  a  thorough  review  of 
all  previously  developed  documentation,  exercise  of  all 
computer  programs  and  models,  and  an  attempt  to  apply 
portions  of  the  technology  to  an  avionics  support 
subsystem  in  development.  Results  indicate  that  the 
methodology  is  basically  sound  and  usable.  The 
procedures  and  models  can  provide  a  significant  amount 
of  information  to  aid  decision  makers  in  evaluating 
system  alternatives  and  the  impacts  each  have  on  cost, 
readiness,  and  human  resource  requirements.  The 
ongoing  effort  is  to  complete  the  technical  refinements  to 
selected  components  of  the  technology,  and  to  prepare 
user-oriented  documentation. 

Utilization:  The  overall  impact  of  this  technology 
package  is  life  cycle  cost  avoidance  through  a  more 


effective  application  of  analytical  techniques  and  a  more 
coordinated  sequencing  of  design  development  activities 
which  relate  to  logistics  support  planning.  Tse  of  the 
coordinated  technology  in  weapon  system  development 
programs  will  significantly  increase  Air  Force  capability 
to  more  fully  consider  design,  operation,  and  life  cycle 
ownership  consequences  as  joint  tradeoffs.  A  key  benefit 
of  the  technology  is  the  flexibility  of  its  components.  The 
methodology  is  sufficient  by  itself  but  can  be  extended  to 
interface  with  other  tools,  techniques,  and  analysis 
approaches.  It  can  exist  as  a  stand-alone  methodology 
which  also  supplement  and  complement  the  logistics 
support  analysis  process. 

AFHRL  Contact:  Rosemarie  J.  Preidis 
AFHRL/LRLA 

Wright-Palterson  AFB  OH  C>  fdd 
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CONSOLIDATED  DATA  BASS 

Main  Feat  tires  of  the  Coordinated  Human  Resources 
Technology  (CURT)  Methodology 
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Title:  Flat-Panel  Simulator  for  Comparison  with  a 
Three-Dimensional  Simulator 

Description:  A  flat-panel  simulation  was  developed  for 
the  6883  Converter/Flight  Controls  Automatic  Test 
Station  associated  with  the  intermediate  level 
maintenance  of  the  F-l  1  ID  aircraft.  The  simulator  is  for 
use  in  studies  of  the  impact  of  physical  fidelity  inherent 
in  actual  equipment,  three-dimensional  simulators,  flat- 
panel  simulators,  and  graphic  simulations  on  technical 
training  and  subsequent  job  performance.  The  contractor 
designed  and  fabricated  a  two-dimensional  simulator  that 
provides  comparable  training  capability  to  the  three- 
dimensional  simulator  previously  developed.  To 
maximize  comparisons  between  the  two  simulators, 
parameters  were  contrasted  insofar  as  practical. 
Contrasted  areas  include  (a)  physical  fidelity,  (b) 
minicomputer  versus  microprocessor  control,  (c) 
FORTRAN  programming  versus  an  ATLAS-like 
language,  (d)  degree  of  integration  with  theory  portions 
of  the  course,  (e)  environmental  requirements,  (f) 
indigenous  versus  adjunctive  knowledge  of  results. 


(g)  relative  emphasis  on  procedures  and  system  logic  or 
troubleshooting,  (h)  degree  of  performance  monitoring, 
and  (i)  efficacy  of  stand-alone  part-task  trainers 
associated  with  the  simulator. 

Utilisation:  This  effort  resulted  in  a  two-dimensional 
simulator  and  the  associated  documentation  required  for 
maintenance  and  modification  of  the  simulator.  The 
simulator  will  be  utilized  in  future  studies  intended  to 
improve  the  cost-  and  combat-effectiveness  of  trainers. 
One  area  of  particular  interest  is  the  impact  of  lowered 
fidelity  on  the  time  required  to  develop  and  implement 
new  training  programs.  Another  area  of  interest  is  the 
impact  of  varying  maintenance  concepts  on  life-cycle 
costs. 

Benefits:  This  device  will  be  evaluated  under  a  separate 
research  effort.  The  results  of  this  study  of  the  impact  of 
physical  fidelity  on  cost  and  training  effectiveness  will 
then  be  provided  to  future  designers  of  training 
equipment. 
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AFHRL  Contact:  Edgar  A.  Smith 
AFHRL/LRT 
Lowry  AFB  CO  80230 
Autovon  926-3391 
Commercial  (303)  370-3391 


Title:  Maintenance  Training  Analysis  and  Functional 
Specification  Development  for  a  Minuteman 
Maintenance  Training  Simulator 

Description:  This  is  one  of  a  series  of  related  research 
studies  performed  as  part  of  the  Simulation  for 
Maintenance  Training  project.  The  purpose  is  to  develop, 
demonstrate,  and  evaluate  selected  applications  of 
simulation  for  Air  Force  maintenance  training  and  to 
build  baseline  data  about  techniques,  procedures,  and 
principles  necessary  for  broad  applications  of  simulation 
in  maintenance  training. 

The  previous  studies  demonstrated  the  potential  of 
simulation  for  avionics  intermediate  level  (1-level) 
maintenance  training  on  aircraft-related  systems.  The 
purpose  of  the  Minuteman  Missile  Study  was  to 
determine  whether  the  findings  of  previous  studies  were 
extendable  to  operations  level  (0-level),  electro¬ 
mechanical  maintenance  tasks  in  the  missile  field.  The 
specific  objectives  were  to  quantify  the  potential  benefits 
of  maintenance  simulation  under  these  different 
circumstances  and  to  develop  a  functional  specification 
for  a  simulator  which  appeared  most  beneficial  from  a 
training/cost  standpoint.  A  secondary  objective  was  to  use 
and  further  evaluate  handbooks  containing  Instructional 
System  Development  (ISD)  guidelines  developed  in  an 
earlier  project. 


Phase  I  consisted  of  an  analysis  of  existing  training 
documentation  for  five  Air  Force  Specialties  involved  in 
organizational  level  maintenance  for  Minuteman.  Each 
specialty  area  was  analyzed  to  determine  where  advanced 
technology,  low  cost  maintenance  simulators  could  be 
used  to  enhance  unit  training.  On  the  basis  of  a  detailed 
training  and  cost  benefits  analysis,  the  Site  Security 
System  Maintenance  area  was  selected  as  the  most 
appropriate  for  a  training  simulator. 

Phase  II  consisted  of  the  development  of  a  functional 
specification  for  the  selected  Site  Security  System 
simulator  using  a  procedural  ISD  handbook.  Cost  benefits 
analyses  indicate  that  the  effective  use  of  the  training 
system  described  in  the  specification  could  amortize  in 
less  than  four  years  and  has  the  potential  for  substantial 
cost  savings  in  subsequent  years. 

Utilisation:  The  results  of  this  study  indicate  that  there 
is  a  great  potential  for  selected  applications  of 
maintenance  simulation  for  0-Jeve)  missile  maintenance 
training.  A  functional  specification  was  developed  for  one 
such  application  -  Site  Security  Maintenance  Training. 
The  training  analysis  and  specification  development 
phases  served  as  vehicles  to  further  validate  previously 
developed  handbooks  on  ISD  procedures.  The  handbooks 
were  found  to  be  useful  and  suggestions  for  further 
improvements  were  made. 

Benefits:  A  functional  specification  for  Site  Security 
Maintenance  Training  is  available  for  Minuteman  and  can 
be  used  as  a  basis  for  subsequent  procurement.  Lessons 
learned  in  this  effort  may  be  useful  to  organizations 
involved  in  training  for  other  missile  systems,  such  as  the 
MX. 
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lille:  Computer  Dialog  for  Generation  of  Graphics 
Siniiilalioii  Programs 

Description:  The  Mix  a  need  Instructional  Sxslem  (MS) 
i>  a  prototype  computer-based  instructional  sxslem  lor 
llir  < 1 1 ■  I i v •  ■  r v  ami  management  of  technical  iraining.  The 
allraelixeness  oi  computcr-dclix cred  i  list  mil  ion  ir. 
enhanced  li\  llir  use  of  graphics. 

I  lie  dialog  rdilor  is  a  tool  lor  inlcraclixclx  producing 
simiilalions  ol  ctpiipiiicnl  and  processes  h\  creation  and 
nianipiilalion  of  graphic.  ie\l.  and  numeric  objects.  \ 


suhjeel  mailer  experl  trained  in  I  he  use  of  llie  dialog 
program  max  produce  iuleraelixe  graphics  simiilalions. 
The  need  lor  the  author  to  direellx  program  a  computer  is 
ohxialed  In  the  heavy  use  of  menus  as  prompts. 

I  liliznlion:  l  lie  major  use  ol  the  dialog  program  xxill  he 
as  a  tool  to  support  the  Interaclixe  Computer  Graphics 
Simulation  lor  I  -  f  .ex  el  Maintenance  Trainer  project.  The 
dialog  program  is  an  enhancement  to  the  existing  MS. 
Because  ol  its  dcpcmlcncx  on  the  existing  mix  ol 
hardware,  software,  and  personnel,  the  program  is  not  a 
portable  product. 
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I  it !«■ :  I  ratisporlalde  \ IS  Software  in  Support  of 
Technology  Transfer 

Description:  The  Vdxaneed  Instructional  Sxslem  (MS) 
is  a  computer-hased  instructional  sxslem  duplexing  both 
computer-aided  instruction  and  computer-managed 
instruction  techniques  with  a  eapaeilx  to  train  large 
groups  ol  students  in  main  different  technical  courses 
simultaneously,  llie  design  goal  ol  the  original  MS  xxas 
to  prox  ide  the  Mr  Force  with  an  advanced  state-of-the-art 
computer-hased  instructional  sxslem  which  would  serve 
as  a  lest  bed  lor  conducting  research  and  development  in 
technical  training  issues.  The  hardware  and  software 
"ere  configured  at  that  time  (earlx  l‘)7(l's)  to  proxide  a 
>x  stem  will,  maximum  1 1 « * \ i I m I i (\  lor  supporting  various 
areas  ol  research  ami  development.  Kxperiencc  lias  *hown 
tliat  some  of  these  fra lurr>  mas  no  longer  fir  required 
ami.  in  fact.  mav  In*  rlimi Mated  from  a  porch  operational 
version  of  llie  \IS.  Research  anil  development  on  the  MS 
ha*  now  progressed  to  the  point  where  transfer  to  the 
operational  communilv.  i.e..  \ i r  I  raining  (.omnium!. 
Inctical  \ir  (lommand.  Strategic  \ir  ( iommaml.  Militarv 
\ irlil t  (.omniand.  elr..  is  desired.  I  his  el' 'fori  will  rapture 
the  significant  investment  that  has  hern  made  in 
developing  improved  approaches  t<i  technical  training. 

(  liliznlion :  I  he  objective  ol  this  ellorl  is  to  make  the 
training  leehnologv  contained  within  the  VIS 


Vdapting  MS  Software  to  a  Minicomputer 
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transportable.  Tin*  principal  purpose  of  tliis  effort  is  to 
develop  and  demonstrate  that  one  or  more  of  the 
ffinetional  eomponenls  ol  the  MS  can  reside  and  execute 
on  small,  affordable  ininieompulers.  '('his  w  i  I  f  lie 
aeeomplished  b\  converting  the  existing  MS  software  to  a 
standard  high-order  language  which  is  widely  available 
and  supported  on  a  number  id  minicomputers.  The 
Department  of  Defense  standard  programming  language 
Ada  will  be  the  specification  language  for  the  new 
software.  If  a  suitable  compiler  is  available.  Mia  will  be 
the  implementation  language:  otherwise  1‘aseal  will  he 
used  for  the  implementation.  The  development  machine 
for  the  relmsting  effort  is  a  Digital  Equipment 
Corporation  \  \\  11/780.  The  final  product  will  utilize 
the  development  machine  as  the  center  of  a  star-shaped 
distributed  computing  network,  with  small 
minicomputers  at  each  node  servicing  local  groups  of 
terminals.  Links  to  each  node  will  be  established  either 
through  electrical  communication  lines  or  by  exchange  of 
hard  storage  media,  such  as  disk  or  tape.  Each  functional 
component  of  the  relmsled  MS  will  be  available  at  each 
node.  Each  functional  component  of  the  rehosted  MS  will 
reside  on  and  be  independently  executable  at  each  node. 
However,  each  node  ntav  not  (depending  on  size  of  the 
computer,  amount  of  storage  available,  and  number  of 
terminals  connected)  necessarily  be  able  to  execute  all 
functional  components  of  the  rehosted  MS  concurrently 
for  all  users  at  that  node.  The  transportable  A  IS  software 
can  be  used  on  a  wide  variety  of  hardware  types  to 
support  individual  projects  or  programs.  If  a  user  wanted 
only  limited  capabilities,  portions  of  the  system  could  be 
downloaded  to  very  small  hardware  configurations. 
Because  of  its  forward-looking  resource  scheduling 
capability,  it  could  be  used  at  bases  w  here  I  light 
scheduling  is  a  concern.  Overall,  it  will  be  applicable  to 
almost  any  training  application. 

\FflRI.  Man  I*.  Marshall 

VFIIRL/LRT 
Lowry  AFB  00  80280 
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Title:  Development  of  Testing  and  Instructional 
.System  Based  on  Mfcroterminal  and  Microfiche 
Devices 

Description:  IMor  research  (reported  in  technical  report 
MTIRI.-TR-78-  0)  showed  that  the  use  of  a  small. 


inexpensive  stand-alone  terminal  could  be  used  to 
support  testing  in  a  computer-based  system  such  as  the 
Mlvanced  Instructional  System.  The  advantage  ol  such  a 
terminal  is  both  instructional  and  economic.  Results  to 
dale  indicate  that  the  process  ol  answering  test  questions 
using  the  /nirrolerminal  rather  than  computer-readable 
lest  forms  affects  the  speed  and  accuracy  with  which 
students  complete  a  lest.  Over  an  appropriate 
amortization  period,  such  as  7  years,  a  capital  investment 
in  low-cost  terminals  would  effect  a  savings  over  the 
recurring  material  costs  associated  with  test  forms.  The 
present  research  effort  is  directed  toward  extending  the 
knowledge  base  about  a  new  technology  such  as  the 
microterminal.  A  basic  design  assumption  lor  the 
microtermina!  was  that  computing  power  he  focused  on 
student  responding  rather  than  on  the  presentation  ol 
information.  It  was  fell  that  for  most  instructional 
purposes,  the  presentation  of  information  could  be  as 
effectively  handled  by  more  traditional  means  of  off-line 
presentations,  such  as  programmed  texts.  However,  the 
powerful  instructional  technique  ol  branching  becomes 
difficult  to  implement  with  printed  materials.  For  this 
reason,  the  two-dimensional  accessibility  feature  of 
microfiche  is  seen  as  desirable,  \ddilionally.  in  a  large 
computer-based  instructional  system,  the  production  ol 
microfiche  materials  is  a  very  direct  process  through  the 
use  of  Computer  Output  Microfiche  (COM).  COM 
production  techniques  were  studied  under  a  just 
completed  effort,  and  the  findings  showed  that  COM  was 
a  feasible  training  technology.  Conduct  ol  the  COM 
research  was  performed  in  the  W  capons  Mechanic  Course 
at  thi'  l.owrv  Technical  Training  Center.  The  essence  ol 
the  present  effort  is  to  combine  the  computer  technology 
of  the  microlerminal.  which  locust's  on  the  control  ol 
student  responding,  and  microfiche  technology,  which 
provides  ready  access  to  diverse  frame  of  instructional 
information.  \  hardware  interface  allows  the 
microlerminal  to  ''know"  which  microfiche  frame  is 
being  used  bv  the  student.  In  turn,  the  microlerminal 
contains  the  instructional  information  on  the  microfiche. 
\  low-cost  form  of  computer-assisted  lest  has  been 
developed  using  this  technology.  Software  packages  have 
been  developed  which  will  allow  the  microfiche/ micro- 
terminal  to  be  linked  with  a  low  cost  microcomputer.  The 
microcomputer  handles  test  generation  and  record 
keeping  activities  for  a  testing  center  where  computer- 
based  instruction  are  not  available.  \FHHI.-TR-8(I- 1  7. 
Mierolormiiial/Miernliche  System  for  (.ompuler- Rased 
Instruction:  Hardware  and  Software  Development,  is  an 
interim  report  developed  under  this  effort. 
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l  tilization:  V  It  liougli  I  ha*  Mirrolerminal/Microfirhe 
S\ sit-in  is  on  I  \  a!  I  In*  |irolol\ pe  slap*,  il  is  situ  that  folk 
i)|MTalional  units  con  III  lir  list'd  in  hot  1 1  resident  and  field 
training  courses.  for  support  of  Fxtension  Course 
I  list  il  tilt*  materials.  and  in  large-scale  test  i  tifx  operations, 
sin'll  as  on  list  nii-n  t  li-sl  in«i.  Tin*  potent  ial  lii'ni'fils  of  l  It  is 
technology  am  t lie  mlurtion  of  romputi-r  form  rosls  for 
computer-based  instrurlion.  provision  of  interactive 
i  nsl  r  net  ion  lor  either  computer  or  manualk  manacl'd 
individualized  eourses.  reduelion  in  inslrurlional 
materials  costs  t ft rougl i  utilization  of  micrographies 
teclmologv.  and  increased  testing  capabilities,  including 
test  sectirilv. 


.1  FURL  ('.on tact:  Brian  Hallman 
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Title:  Forward  Looking  Resource  Sclieduling 
System 

Description:  Because  of  the  increasing  complexity  of  the 
modern  day.  flight-training  syllabus,  an  inordinate 
amount  of  time  is  being  spent  in  developing  daily  flight 
schedules.  The  objective  of  this  phase  of  this  project  (a 
McDonnell  Douglas  (Corporation  (MIHC)  Independent 
Research  and  Development  (IR&D)  effort)  is  to  reduce 
daily  flight-scheduling  manhours  by  50"i>  by  developing 
and  demonstrating  the  feasibility  of  computer-assisted 
dailv  flight  scheduling.  The  approach  is  to  build  the 
scheduling  system  around  the  existing  data  base  and 
editor  approach  of  the  Air  Force  Advanced  Instructional 
System.  I  lilizing  students,  instructor,  course  syllabus. 
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and  schedule  data  bases,  the  svslem  will  assist  the 
scheduler  h\  producing  a  basic  schedule  that  is  syllabus 
specific  and  conflict  free.  The  scheduler  will  then  fine 
tune  the  schedule  through  an  online  OUT.  Likewise,  to 
maintain  currencies,  student  and  instructor  data  bases 
will  he  updated  h\  the  operations  officer  at  the  end  of 
each  sortie.  Responding  to  additional  requirements 
identified  during  this  phase.  \FIIRI.  proposes  to  enhance 
this  forward  looking  resource  scheduling,  following  tile 
MIX!  IR&D  effort,  through  the  application  of  existing 
A  IS  lechnologv  to  provide  historical  data  collection  and 
analvsis.  requirements  forecasting,  reports  generation, 
and  academic  assistance  capabilities. 

I'tilizalion:  The  current  IR&D  effort  will  result  in  a 
demonstrable  daily  flight  scheduling  capability.  The 
feasihililv  demonstration  will  he  conducted  in  one 
squadron  of  the  Tactical  Air  Command  (T4C)  170th 
Tactical  Training  Vi  ing  at  Holloman  \FR  during 
November  and  December  081.  The  end  of  the  lest 
coincides  with  the  end  of  the  MIX!  IR&D  effort.  I  nder  a 
proposed  joint  T\C/\FIIRI.  effort,  the  additional 
capabilities  will  he  integrated  into  the  system,  a  stand¬ 
alone  version  developed,  and  the  lechnidogv  transitioned 
to  T  \C  for  implementation  in  the  five  T  AC  Replacement 
Training  l  nil  bases.  Further  exploratory  and  advanced 
development  work  is  proposed  to  examine  the  potential 
applicahililv  of  this  technology  in  the  scheduling  and 
management  of  T4C  operational  and  combat  theater 
operations. 


.4  FURL  Contact:  William  4.  Nunns 
AFHRL/LRT 
Lowry  AFB  CO  8022(1 
\utovon  02(1-2775 
Commercial  (202)  270-2775 
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IVrlmiciil  and  Mainlcnamc  Training 


I  lilt-:  lndi\ iduali/ed  Sluilenl  IVr-touisr  Skill 

I  raining  lor  <  Ml 

l)t  ‘scriftl  ton :  I  In*  (jiieMion  n|  ihe  unreali/ed  jmlrniul  ul 
mm  ron\ - nhonal  in-l  ruei  ion  (\1.l)  i-  Im-iii*;  addre">ed 
i'|n|‘W  here  Irom  flit*  "landiioinl  ol  m-l  nirlor  allilnde"  .iml 
jieriormanee.  I  lirrr  i"  1 1  if  realization.  however.  that 
m ui ii v  "Indent"  lark  llin-e  lia**n  rn^mlivr  and  ro|nn«  -kill* 
ind  hioIin ahoii  which  ruaidr  llirm  in  work  rllirirnilv  ai 
Ir.irninr.  |  hi"  iirojrrl  i"  a  lir-l  "iej»  toward  idrnlil  \  mj; 
.iml  ovrrronmi*:  iimIiv  idii.il  dillrrenre  rhararini"tir" 
related  lo  delirienl  trainin':  |ier|onnanre.  Within  tin* 
ronlr\l  1 1 1  i In*  \dvanrrd  I ii"t riicl ioii.il  Sv-lrm  al  l.owrv 
MB.  "jirii.ili/rd  "kill  l raining  material"  lo  imjirove 
"indent  jterlornianre  in  eoni|Hiter  managed  in-lrurtmn 
are  hem«:  developed.  implemented.  and  evaluated. 

I  lilizalion:  \alidaird  "Indent  "kill-*  module"  will  rr-nli 
I  roll  i  ilii-  jno|rrl.  Bolenliai  pavoll  i-  e\iivme|v  1 1  «o  I  • .  In 
addilion  lo  reducin':  (rainin':  linn*  in  iln*  minirdiair 
roui'M*.  fin*  I m «" 1 1 1 v < *  change"  in  -indriil  aliiludr  and 
t -i i|*i ii f  -kill-  mav  Iran-ler  in  oilier  roiir"e-  and  eenrrali/r 
lo  oilier  "|i ual loll"  wlnrli  rail  upon  one  -  inlerper-onal 


-kill-,  -ell  ronrejil.  and  motivation.  Brrpn*"i"  lot  il.r-i 
mod 1 1 !<*"  I<aii'  i  oriir  Irom  holt.  milnar  v  and  rivih.n 
rdmaiioii  and  ■raining  orjian  i/at  mu-. 

mint  1  mi  Iml :  B  o  |  h  *i  ill  Mi  miner  * 

\l  MB  I  I  IH 

low  rv  \iiiki  ){i»j  ;u 

\  1 1  t  O  V  O  It  1  *  J I  *  ’•  i'll 

<  mu  n o  n  ia I  *  »*••*!  > .  1 1  »  ?i  | 


Title:  Dev  e  lopnicn  I  ol  a  I  litflil  Simulator 
I  rouldesliool  i no  I  miner 

Ih  ‘st  rifilton :  BrraU"i*  id  inrna-ini:  aircrew  trainin', 
dem.i  nd  -  mi  1 1 1  jd  1 1  "iinulaior  av  a  i  la  In  1 1 1  v .  mihlarv 
ni.ii  n  lena  nee  |iiT"on  nel.  Imlh  in  iln*  <  on  I  menial  I  min 
Male"  and  overran.  have  lr—  ol  an  ojijml'Mi  n  1 1  v  'o  ii-i 
lli^lit  "imul.iior"  lor  mainienanre  irainm^-  l'»  lill  Hi* 
*•  \  e  r  -  w  nleiii  1 1  o  uaji  Between  maiiilenanee  irainin; 
reijn  1 1  eiiirni-  and  Hainiu^  rajialuli  t  n*-.  a  jn  t*v« •»  v  j»« 

I  roil  I  ill*"  I I  in*»  I  rat  Her  u  hej  ii«  dev  elojied .  I  O  lie  Im  1 1 1  !i 

lake  advantage  ol  "tale-ot -llie-ari  concent"  in  trainin', 


Simulalor  —  Mainienanre  IVr-onnel  lor  iBi"  Sumil.iior  Will  H 
I  ronlde"lioolmo  I  \|n  ru*mc  l  -miji  tin*  I  li;B>t  Snnnlalor 
I  roiildr-lmol nu!  I  lamer 
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equipment  design  and  microprocessor  tcchnolngv.  this 
irainiT  will  provide  technicians  a  snhstanliallv  improved 
capability  lor  llie  liamls-on  praeliee  <d  troubleshooting 
main  ol  llie  more  Ircquenllv  occurring  mallnnelions  in 
llie  lliglil  simnlalor.  Tlie  technical  approaeli  adopted  lor 
devtdopmenl  ol  this  trainer  consists  of  modeling  the 
major  suhsvslem  eomponenls  id  a  representative  f f ifjli I 
simulator,  with  empltasis  on  l  lie  I  uni  t  innal  and  logic  flow 
relationships  ol  the  eomponenls.  and  then  eons) ruel in"  a 
wide  ran"e  ol  simulated  mallunetions  lor  the  technician 
to  praeliee  diagnosing  and  correcting.  To  further  enhance 
the  overall  effectiveness  ol  the  trainer,  additional 
instruction  features,  such  as  automated  performance 
measurement  and  automated  student  leedhaek.  are  being 
incorporated  in  the  device, 

(  lilizalion:  l  lie  lirsl  application  of  the  trainer  is  to  be 
lor  the  l  -l  I  I  flight  simulator,  a  relalivelv  eomplev  and 
mature  lliglil  simulator.  II  the  approach  embodied  in  the 
Iroulileshooling  trainer  is  validated  in  this  initial 
application,  similar  trainers  could  he  developed  for  the 
lull  range  of  present  and  future  flight  simulators, 
furthermore,  the  results  of  this  effort  mav.evenluallv  he 
generalized  to  other  complex  electronic  svsteitts  that  are 
similar  to  lliglil  simulators  in  computer  design  or 
architecture  when  the  opportunity  for  maintenance 
training  is  restricted. 

.it'll HI,  C.ontmi:  Kdgar  \.  Smith 
M1IRI./I.KT 
Inwry  \l  ft  CO  802.1(1 
\ulovon  djli-  LIHti 
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litle:  Specification  of  an  l  llrasonic  Nondestructive 
Inspection  Trainer 

Ih’scri/ition :  l  llrasonic  mmdeslrueliv e  inspeeliou  (Mil) 
leehnologv  is  used  vvidelv  lor  the  investigation  of  the 
slrndural  integrity  of  airframes,  aircraft  engines,  and 
aircraft  hardware  eomponenls  within  hotli  miiilarv  and 
eommereial  aviation.  HerenI  wide-scale  performance 
testing  using  MW  has  resulted  in  the  formulation  of 
serious  allegations  challenging  the  previouslv  accepted 
afiilitv  id  \ir  force  technicians  in  the  field  to  find  flaws 
in  aircraft  structures  with  the  precision  and  reliahilitv 
demanded  hv  aircraft  design  engineers.  \s  a  result,  the 
\ir  force  has  identified  the  improvement  ol  the 
opportunities  lor  field  practice  ol  the  ultrasonic  MW 
lechniipic  a-  lieing  an  urgent  training  requirement.  Thus, 
the  prime  objective  ol  this  ellorl  is  to  develop  a  detailed 
speed  nation  ol  .1  proton  pe  trainer  In  he  used  to  develop, 
measure,  and  sustain  the  operational  profieienev  of  \ir 


Preparing  Aircraft  Part 
lor  Nondestru'  C  e  Inspection 
T  rattier 


force  personnel  to  use  the  ultrasonic  MW  technique.  \ 
seeondarv  objective  is  to  gather  svstematie  information 
ahoul  the  utilitv  ol  two  previouslv  developed  preliminarv 
liandhooks  lor  the  design  ol  training  equipment  for 
maintenance  personnel.  The  specification  of  the  trainer 
will  In*  accomplished  through  the  implementation  of  the 
preliminarv  handbooks  in  two  phases.  In  the  first  phase, 
the  performance  capabilities  of  the  trainer  will  he 
defined,  along  with  the  behaviors  to  he  sustained  hv  the 
trainer.  In  the  second  phase,  procedures  outlined  in  the 
handbooks  will  he  followed  to  determine  the 
engineering/plivsical  characteristics  which  the  trainer 
must  have  in  order  to  provide  the  functional 
characteristics. 

I  iili  zillion:  The  result  of  this  effort  will  he  a  complete 
and  detailed  set  ol  specifications  for  an  ultrasonic  MW 
trainer  which  may  he  used  hy  an  equipment  acquisition 
agcncx  to  acquire  a  protolvpe  article.  It  is  anticipated  that 
acquisition  of  such  a  trainer  will  improve  the  reliahilitv 
of  ultrasonic  MWs  within  aircraft  maintenance  programs 
ullimalelv  resulting  in  saler.  less  cosllv  l  S  \f‘  ground  and 
lliglil  operations 

it'IIKI.  I.onlnrl:  Hubert  Summers 
\l  imi./I.KT 
laiwry  M  il  CO  80_M0 
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Til  It*:  Comparative  Evaluation  of  High  and  Low 
Fidelitv  (>883  Maintenance  Simulators  with  Actual 
Equipment 

Description:  Despite  the  fact  tlial  simulators  have  hern 
used  tor  \ears.  methodologically  sound  comparative 
studies  of  the  instructional  ami  cost  effectiveness  ol 
simulators  and  actual  equipment  trainers  are  rare,  l  or 
example,  decision  makers  still  lack  reliable  data  on  the 
following  major  research  issues.  Do  simulators  train 
students  as  effeetivelv  as  or  more  or  less  eileclivelv  than, 
actual  equipment?  Vi  hat  are  the  relative  lile-rycle  costs  ol 
these  devices?  Vre  procedural  Ivpcs  of  tasks  versus  more 
difficult  diagnostic  types  of  tasks  learned  more 
effeetivelv  on  simulators  or  actual  equipment?  Does 
three-dimensional  (3D)  or  two-dimensional  (2D) 
simulator  leehnologv  assist  students  ol  lower  abilitv  to 
perform  maintenance  technician  tasks  as  competently  as 
higher  abilitv  students?  Empirical  answers  are  required 
if  further  simulator  training  is  to  produce  task  competent 
performers  for  the  least  cost! 

To  provide  competent  maintenance  technicians  to  the 
field,  expensive  actual  equipment  is  customarily 
emploved  for  training.  \s  a  training  device,  actual 
equipment  does  not  readily  permit  the  controlled 
presentation  of  malfunctions  representative  ol 
troubleshooting  problems  occurring  Irequentlv  in 
operational  settings.  Less  expensive  real-time  simulators 
do  possess  the  capability  for  troubleshooting  training 
which  incorporates  hands-on  practice  to  increase 
troubleshooting  skill  on  a  sample  ol  iield-relaled 
maintenance  problems.  In  addition  to  improved  skills 
training,  properlv  designed  computer-based  training 
simulators  also  have  the  potential  to  release  more 
expensive  actual  equipment  for  operational  readiness.  To 
this  end.  objective  data  are  required  to  determine  the 


conditions  and  alternative  simulation  dc~igu~  that  result 
in  iob  competent  personnel  lor  the  least  cost. 

/  tilizntion:  I  lie  major  objectives  ol  the  present  study 
are  to  determine  the  comparative  ellecliveuc"  ol  the  (a) 

t»H83  actual  equipment  trainer.  (Id  3D  simulator,  L)  2D 
simulator  on  dimensions  id  the  billowing: 

1.  I  ask  I  raining  l.lleeliveness 

2.  I  ransler  ol  Training 

3.  Task  Time 

I.  I.ile  l  .vi  le  I  .lists 
•  >.  \ltiludina!  Xeeeplanrc 
(i.  field  I’erlormancc 

To  accomplish  these  objectives,  appropriate  pre-course 
control  measures  of  task  related  learner  characteristics 
were  developed  and  administered  to  all  trainees  during 
I'Mtl-l'IHI.  \dditionallv .  an  independent  sample  ol 
troubleshooting  performance  tests  Cl  I’D  representative 
of  the  tv  pcs  ol  task  problems  to  be  encountered  in  the 
field. were  administered  to  trainees  alter  exposure  to  the 
simula. or  and  to  the  actual  equipment  trainer  training 
conditions.  The  TI’T  consisted  ol  two  major  bisk 
performance  categories:  (a)  procedures  following  and  (Id 
manual  troubleshooting.  Transfer  ol  training,  lime,  and 
lilr-evole  cost  data  are  currently  being  gathered  to 
determine  the  relative  eflecliveness  among  the  three 
training  devices  (actual  equipment.  3D.  and  2D 
simulators). 
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'1'illt*:  Handbooks  and  Model  Specifications  for  the 
Design  and  Development  of  Maintenance  Simulators 

Description:  The  objective  of  this  studs  i-  lo  collect, 
analv/.c.  ami  dncunicnl  data  in  order  to  develop  a  set  <d 
introduelorv  liandbonks  for  Instructional  Svslcin 
Development  USD)  learns  and  Training  Svslcin 
\equisilion  mu  nagger.*  involved  in  re«|uireinenls 
development,  desig;n.  and  proeureinenl  of  niainlenanee 
simulators.  In  addition,  ibis  effort  requires  the 
development  id  model  funelional  specifications  lor  die 
dcsiggn  ol  both  organizational  and  intermediate  level 
niainlenanee  training  simulators  lor  utilization  in 
resident  school  and  field  training;  environments.  The  six- 
step  approaelt  that  will  be  used  involves  the  collection, 
analvsis.  and  documentation  ol  information  on  the 
desion.  lubrication,  and  life-cvele  niainlenanee  ol 
niainlenanee  simulators.  This  research  is  being;  conducted 
liv  a  eon  tractor  lhroug;h  a  process  ol  information 
requirements  analvsis  to  include  development  ol 
techniques  and  decision  aids  based  upon  an  analvsis  ol 
maintenance  task  classifications,  and  development  ol 
gglliilcliiics/handhnnks  and  model  specifications  which 
incorporate  the  preceding;  data  eolleeliou  and  analvsis. 
I  he  ISO  handbook  provides  procedures  (or  (a) 
determining;  the  most  effective  mix  of  training; 
equipment  (trainer-  primarilv  used  bv  students  to 
pr  iet ice  required  task/ part  ta-k  activities)  lor  all  tv  pes  ol 
maintenance  training;  requirements,  (b)  prescribing;  the 
most  appropriate  desiggn  features  and  trainers,  and  (c) 
documenting;  niainlenanee  simulator  desiggn  so  that  it  can 
he  e| | ieieni lx  Iran-luted  hv  a  Sv -loins  I’roggram  Office 


(STO)  Training;  Device  \equisilioti  Managger  in'o  a 
giroeuremen1  specif ieation  with  the  aid  ol  the  SI’O 
handbook. 

These  procedures  will  lie  im|iletnenled  on  eleelrouie  word 
and  data  processing:  equipnienl  to  explore  the  lea-ihililv 
of  the  leeltnitpie  and  to  as*c«*  the  impact  on  the  time 
required  in  conducting;  ISM.  \  separate  model 
specilieal ion/ha nd book  will  he  developed  lor  SI’O 
personnel  providing;  a  fill-in-l  lie-blank  model 
specification  and  a  handbook  providing;  background  and 
inlormaiion  relevant  to  the  speeilie  requirement.  These 
entries  will  he  number  coordinated  with  the  ISM  model 
specification  to  assure  that  training;  requirements  are 
fulfilled.  This  will  also  provide  a  basis  for  acceptance 
testing;  to  verifv  that  the  device  does  in  lael  jirov  ide  the 
required  instruction.  Partial  results  of  this  inv estimation 
are  technical  reports  \K1IHI.-TR  - .  '1-2.1.  and  \T  II HI. -  1 11- 
Hl  1-2.1. 

I  tilization:  It  is  anticipated  that  the  resultant  documents 
will  be  useful  to  ISD  teams  during;  the  development  ol 
training;  specifications  for  niainlenanee  simulators  and  to 
the  SI’O  activities  in  the  translation  ol  these  training: 
requirements  into  equipment  sgieeilieations  in  such  a  wav 
that  efficient  and  effective  training;  devices  will  result. 


iHIRI.  Contort: 


hid  par  \.  Smith 
Ulllfl./I.HTT 
I  .on  rv  \  1  11  CO  H<  12.1(1 
\ ulov  on  020-  I  lHti 

(jimmereial  (Uhl)  .1.11-1.18(1 
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Technical  and  Maintenance  Training 


Title:  F-16  Simulate  1  Aircraft  Maintenance  Trainer 
Evaluation 

Description:  To  provide  competent  I  - It)  maintenance 
technicians  to  the  field,  the  Air  Force  has  recent l\  used  F- 
1()  Simulated  Aircraft  Maintenance  Trainers  (SAMTs) 
rather  than  the  tvpicallv  more  expensive  actual 
equipment  trainers.  From  the  ten  SAMTs  developed,  five 
were  selected  to  represent  llightline  knowledges  and 
skills  required  of  maintenance  technicians  at  the 
organizational  skill  level. 

To  determine  the  training  effectiveness  of  these 
computer-based  SAMTs.  a  sludv  currentlv  in  progress 
requires  (a)  the  development  of  objective,  criterion- 
referenced  job  sample  per/orrnunce  tests  that  incorporate 
critical  knowledge  and  skills  required  of  competent  K-IO 
technicians,  (b)  the  conduct  of  transfer-of-training 
studies  between  each  of  the  SAMTs  and  subsequent 
flightline  performance  on  actual  F-)(>  aircraft  to 
determine  each  SAMTs  contribution  to  job  competence, 
(c)  life  evele  costs  of  each  SAMT  compared  to  other 
training  alternatives,  and  (d)  recommendations  to 
improve  the  design  and  implementation  of  instructional 
features,  e.g..  malfunction  practice  and  student 
performance  monitoring  capabilities. 


I'tilisntion:  Previous  research  has  demonstrated  some 
simulators  are  less  expensive  bv  a  factor  of  two  than 
actual  equipment.  Determining  whether  specific  I'-lti 
S  \ MTs  arc  also  capable  of  producing  competent  F-l(> 
maintenance  technicians  at  less  cost  than  other  training 
alternatives  is  the  reason  lor  this  sludv. 

To  assist  decision  making,  weapon  acquisition  and 
training  managers  in  the  F-l(>  Svsleni  Program  Office 
also  need  empirical  data  to  determine  (a)  the  kinds  and 
range  ol  maintenance  tasks  for  which  S  \MT  tvpe  dev  ices 
are  instructionullv  cost  elleclivc.  (b)  how  representative 
and  effective  arc  the  current  simulated  malfunction 
practice  problems  of  the  real  flightline  maintenance 
problems,  and  (c)  how  future  simulators  might  hi'  heller 
designed  and  utilized  to  produce  competent  maintenance 
technicians.  Preliminarv  data  from  this  effort  at  Hill  \ FH 
is  expected  in  Februarv  I  00-. 

4FHRL  Contort:  Uerard  M.  Deignan 
\FIIRI,/I.KT 
I -own  \FB  CO  802:10 
Autovon  ll_,(i-.,fd,l I 
f  .ommercial  (ifltil)  Ttl-TVtl 


F-lb  Engine  Operating 
Sv stem  Simulated 
\ircraft  Maintenance 
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Typical  Interactive  Computer  Graphics  Display 


Title:  Interactive  Computer  Graphics  Simulation  for 
Intermediate  Level  Maintenance  Trainer 

Description:  The  potential  for  interactive  computer 
graphics  to  provide  part-task  simulation  capability  for 
maintenance  training  is  very  high.  The  objectives  of  this 
effort  are  (a)  to  demonstrate  the  feasibility  of  using 
interactive  graphics  simulation  as  a  cost-effective  adjunct 
in  a  learning  center  consisting  of  an  F-lll  6883 
Converter/Flight  Controls  Test  Station  and  a  three- 
dimensional  simulation,  (b)  to  investigate  the  training 
effectiveness  of  graphics  simulation.  Tc)  to  develop  a 
functional  specification  for  a  low-cost  stand-alone 
interactive  graphics  learning  environment,  and  (d)  to 
explore  such  issues  as  color,  fidelity,  and  resolution 
requirements,  as  well  as  embedded  instructional 
strategies  such  as  the  use  of  advanced  organizers.  The  test 
bed  will  be  built  on  the  existing  research  and 
development  capabilities  of  the  computer-based 
instructional  system  at  Lowry  AFB.  These  capabilities 
include  data  collection  and  analysis,  computer-assisted 
instruction,  and  computer  graphics  generation.  The  basic 
hardware  configuration  will  consist  of  a  high  resolution 
color  graphics  terminal  and  a  video  disc  unit.  The  video 
disc  unit  is  capable  of  representing  a  variety  of  adjunct 
media  which  could  be  used  for  the  final  design  of  a 
simulator:  microfiche,  video  tape,  slides,  film.  etc. 


Utilisation:  This  research  will  produce  a  graphics 
simulation  for  6883  test  station  tasks,  specifications  for  a 
low-cost  device  targeted  for  the  training  environment  and 
a  research  .test  bed  for  the  resolution  of  issues  associated 
with  maintenance  training  graphics  simulations. 
Furthermore,  the  test  bed  can  he  considered  as  a 
prototype  system  for  establishing  functional 
specifications  for  a  variety  of  part-task  training 
simulations.  Such  a  system  could  be  used  by  the  Systems 
Program  Office  in  determining  least-cost  simulations. 
Graphics  simulations  have  been  successfully  employed  in 
many  equipment  operator  and  maintenance  training 
situations.  This  effort  is  extremely  important  in 
determining  the  correct  match  for  a  training  task  and  its 
aphics  level  simulation.  The  results  of  this  effort  will 
used  to  develop  graphics  level  simulations  for  new 
weapons  systems  and  equipment  as  well  as  for  current 
systems. 


AFHRL  Contact:  Brian  Dallman 
AFHRL/LRT 
Lowry  AFB  CO  80230 
Autovon  926-3391 
Commercial  (303)  370-3391 


Title:  Personnel  Requirements  for  Non- 
Conventional  Instruction 

Description:  This  effort  will  investigate  the  role  of 
instructional  support  personnel  in  non-conventional 
instruction  (NCl),  e.g.,  computer-based  and  instructor- 
managed  instruction.  Instructor-perceived  problems  and 
the  range  of  instructor  roles  in  NCI  will  be  analyzed. 
D  '.erminations  will  be  made  on  possible  roles  for  non¬ 
instructor  personnel  (aides,  proctors,  helpers,  etc.)  and  on 
qualifications  requisite  to  those  roles  in  selected  NCI 
settings.  Criteria  for  selecting  instructors  for  NCI.  and  for 
training  those  selected,  will  also  be  examined.  In  tracking 
this  cluster  of  additional  factors  which  impact  instructor 
morale  and  performance,  this  effort  supplements  those 
which  have  dealt  only  with  training  in  the  NCI  instructor 
problem. 

Utilisation:  The  principal  products  of  this  effort  will  be 
an  analysis  of  problems  in  NCI,  demonstration  of 
proposed  personnel  specifications,  guidelines  for 
improving  instructor  satisfaction  and  performance, 
validated  instructor  training,  and  guidelines  for 
instructor  selection  and  manning  requirements.  These 
products  will  obviously  find  application  across  the  range 
of  military  technical  training,  as  well  as  in  the  civilian 
education  and  training  sector. 


AFHRL  Contact:  Robert  H.  Summers 
AFHRL/LRT 
Lowry  AFB  CO  80230 
Autovon  926-3391 
Commercial  (303)  370-3391 
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V 


Title:  Effective  Application  of  Computer-Assisted 
Instruction  Within  Different  Instructional  Settings 

Description:  The  degree  to  which  computer-assisted 
instruction  (CAI)  is  effective  varies  substantially  from 
one  situation  to  another.  This  project  will  investigate  the 
factors  that  create  those  variations  in  effectiveness,  with 
the  goal  of  establishing  predictors  of  effectiveness  of  CAI 
applications.  Once  all  such  factors  have  been  so  ordered, 
they  will  be  transformed  into  a  decision  matrix,  which 
will  ensure  that  all  relevant  factors  can  be  weighed  in  CAI 
implementation  decisions. 

Utilization:  The  ultimate  product  of  this  effort  will  be  a 
course  managers  handbook  that  will  prescribe  the 
appropriate  level  of  CAI  application  and  will  identify  the 
required  resources.  This  handbook  is  expected  to  be  used 
for  training  development  decisions  in  all  military 
technical  training. 


AFHRL  Contact:  Robert  H.  Summers 
AFHRL/LRT 
Lowry  AFB  CO  80230 
Autovon  926-3391 
Commercial  (303)  370-3391 


Student  Preparing  to  Take  a  Computer- 
Assisted  Instruction  (CAI)  Lesson 


Title:  Computerized  Adaptive  Measurement  of 
Achievement 

Description:  In  training,  achievement  tesU  tapping 
several  domains  are  typically  administered  at  various 
points  during  a  sequence  of  instruction.  In  such 
situations,  information  concerning  an  examinee's 
standing  within  a  single  domain  at  a  particular  time  may 
come  from  a  multitude  of  sources,  including  (a) 
performance  on  a  test  of  that  domain,  (b)  performance  on 
a  concurrent  test  of  a  related  domain,  and  (c) 
performance  on  relevant  domains  at  an  earlier  point  in 
the  instructional  sequence.  In  previous  work  a  procedure 
for  simultaneously  assessing  an  examinee's  standing 
within  each  of  a  variety  of  domains  was  developed.  In  this 
work,  further  refinement  of  this  procedure  is  being  made 
as  well  as  developing  procedures  for  incorporating 
information  from  prior  assessments.  Related  studies 
concerning  how  dimensions  of  achievement  change  over 
time  are  also  being  made.  These  studies  have  led  to  an 
examination  of  adaptive  testing  strategies  which  make 
use  of  this  collateral  information,  as  well  as 
characterizing  individual  growth  over  an  instructional 
interval.  This  is  a  basic  research  project  funded  jointly  by 
the  Army.  Navy,  and  Air  Force. 

Utilisation:  This  research  holds  promise  for 
dramatically  affecting  the  measurement  of  training 
outcomes  in  Air  Force  training.  Testing  and  measurement 
in  training  typically  requires  a  substantial  proportion  of 
the  overall  training  requirement.  The  procedures  derived 
from  this  research  can  increase  the  precision  of  the 
training  measurement  while  markedly  reducing  the 
amount  of  time  required  to  accomplish  it. 

AFHRL  Contact:  Roger  Pennell 
AFHRL/LRT 
Lowry  AFB  CO  80230 
Autovon  926-4388 
Commercial  (303)  370-4388 


Title:  Task  Proficiency  Evaluation  in  Air  Force  On- 
the- Job  Training 

Description:  Task  level  proficiency  evaluation 
procedures  were  to  be  developed  and  specifically  oriented 
to  On-the-job  Training  (OJT)  requirements  for  both 
maintenance  and  non-maintenance  applications.  These 
procedures  were  to  provide  operational  guidelines  and 
training  quality-control  techniques  for  new  approaches  to 
OJT  evaluation.  The  OJT  evaluation  procedures  that  were 
developed  have  been  described  in  handbooks  for  use  by 
OJT  administrators  and  by  supervisors  in  ensuring  that 
task  proficiency  evaluations  are  conducted  properly. 
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Utilization:  There  is  a  recognized  need  for  I  tetter 
operational  proeedures  to  determine  w lietlier  individual 
trainees  in  OJT  programs  have  attained  neeessarv  task 
profieieney.  Current  OJT  task  proficiency  evaluation 
procedures  are  not  as  objective  and  standardized  as  they 
should  be.  This  effort  explored  and  tried  out  new 
alternatives  for  OJT  task  proficiency  evaluation  designed 
to  meet  the  needs  of  OJT  trainers,  and  supervisors  in  the 
field.  The  technique  selected  for  futlier  development 
involves  the  application  of  critical  incident  analysis,  and 
it  has  been  outlined  in  handbooks  for  field 
implementation.  The  evaluation  instrument  developed  In 
this  procedure  is  task  specific  and  will  have  four  distinct 
levels  of  users.  The  first  of  these  is  the  trainee.  Because 
the  evaluation  instrument  is  task  specific,  it  (an  be  used 
by  trainees  as  a  self-test  of  their  ability  to  perform  the 
task.  The  second  level  of  users  is  the  assigned  OJT 
trainer.  The  evaluation  instrument  allows  the  trainer  to 
determine  trainee  proficiency  in  terms  of  observable 
activities.  The  third  level  of  users  is  the  supervisor. 
Because  the  evaluation  instrument  is  task  specific  and 
identifies  observable  activities,  the  supervisor  is  able  to 
use  it  as  a  proficiency  measure  for  all  personnel  assigned 
to  perform  the  task.  The  final  level  of  users  consists  of 
those  responsible  for  determining  the  current  slate  of 
OJT  training  efforts  and  the  qualification  levels  that 
result  from  those  efforts.  Tsers  at  this  level  would  be  OJT 
managers  and  administrators,  quality  controllers, 
standardization  and  evaluation  personnel,  and  evaluators 
and  inspectors  at  all  levels. 


OJT  Instructor  F.xplaining  F- 111  Cun  System 


HURL  Contact:  (.'apt  Richard  T.  Ilineen 
\FIIHI./I.RTT 
Lowry  AFB  CO  802.10 
Autovon  02(>-4388 
Commercial  (303)  370-4388 


Title:  Development  of  Specifications  for  an 
Integrated  Training  System  for  Air  Force  On-The- 
Job  Training 

Description:  A  system  definition  studv  of  Air  Force  On- 
the-Job-Training  (OJT)  is  to  be  conducted  and  a  detailed 
functional  specification  prepared  for  design  and 
development  of  a  new  integrated  OJT  evaluation  and 
management  system.  This  research  will  (a)  identify 
requirements  and  functions  at  all  levels  of  the  OJT 
program  and  propose  alternative  approaches  to  meeting 
the  requirements  and  performing  OJT  system  functions, 
(b)  define  a  primary  prototype  system,  along  with 
alternative  systems,  to  meet  the  needs  of  the  Air  Force 
OJT  program,  and  (c)  by  means  of  trade-off  analyses, 
produce  a  detailed  system  development  specification  for  a 
new  OJT  system  prototype.  This  specification  will 
subsequently  be  used  to  develop  and  demonstrate  a 
computer-based  integrated  training  system  for  the 
development,  management,  and  quality  control  of  OJT. 
This  effort  has  been  expanded  to  include  a  cost  benefit 
analysis  of  the  proposed  system  and  a  detailed  site 
selection  study. 

Utilization:  The  present  effort  will  culminate  in 
functional  and  design  specifications  for  a  new  OJT 
system.  The  following  benefits  are  anticipated  from  the 
implementation  of  such  a  system:  (a)  belter  techniques 
for  systematic  definition  of  task  training  requirements 
and  improved  task  evaluation  procedures  for  OJT.  (b)  the 
use  of  state-of-the-art  instructional  technology  in  the  OJT 
setting,  (c)  the  introduction  of  computer-supported 
scheduling  record-keeping,  testing,  and  training 
management  into  OJT.  and  (d)  the  development  of  OJT 
cost  and  capacity  models.  In  general,  the  system  to  be 
developed  will  be  useful  to  managers  at  ail  levels  of  the 
OJT  program,  in  both  maintenance  and  non-maintenance 
areas,  from  base  level  up  through  the  Air  Staff. 

.4 FHRL  Contact:  James  R.  Burkett 
\FHRI./l.RTT 
Lowry  AFB  CO  802.30 
Autovon  02(>- 1388 
Commercial  (303)  .370-1388 
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Title:  Technical  Support  of  Comprehensive 
Occupational  Data  Analysis  Programs 

Description:  The  Comprehensive  Occupational  Data 
Analysis  Programs  (GODAP)  system  was  developed  to 
provide  an  efficient  and  effective  method  of  identifying 
and  classifying  jobs  in  a  rapidly  changing  Air  Force 
environment.  The  Technical  Services  Division  develops, 
maintains,  documents,  and  provides  training  in  the  use  of 
the  CODAP  system  by  data  processing  personnel  at  the 
Laboratory  and  at  the  USAF  Occupational  Measurement 
Center.  The  basic  input  to  the  system  is  information 
provided  by  a  large  number  of  supervisors  and  job 
incumbents  in  the  occupational  area  being  studied. 
Because  the  data  are  collected  at  the  worker-task  level, 
CODAP  provides  a  base  of  information  that  can  be  viewed 
in  many  ways  and  then  used  to  address  new  and 
unanticipated  management  questions  whenever  they 
arise.  The  purpose  of  the  technical  programming  support 
is  to  improve  the  operational  efficiency  of  the  programs 
and  to  develop  interactive  terminal  routines  which  relieve 
most  of  the  less  critical  activities  associated  with  setting 
up  computer  runs. 

Utilisation:  In  addition  to  its  operational  usages  in 
developing  and  validating  the  content  of  training 
programs,  CODAP  is  being  used  to  address  questions 
about  the  requirements  of  jobs  that  will  be  integrated 
with  the  initial  personnel  selection  process  and  eventually 
with  the  Person-Job  Match  model.  Although  developed  by 
the  Air  Force,  all  branches  of  the  Department  of  Defense, 
as  well  as  the  British,  Canadian,  and  Australian  Forces, 
have  incorporated  CODAP  in  their  operational  programs. 
Many  state  and  county  governments  also  are  beginning  to 
use  CODAP  to  validate  their  traditional  testing  and 
selection  procedures  and,  at  the  same  time,  to  develop 
performance  evaluation  criteria.  Educational  institutions 
are  using  CODAP  to  modify  the  curricula  of  the 
vocational  education  programs. 

AFHRL  Contact:  SrA  Michael  R.  Staley 
AFHRL/TSOZ 
Brooks  AFB  TX  78235 
Autovon  240-3928 
Commercial  (512)  536-3928 


Title:  General  Purpose  Program  Development 

Description:  The  Technical  Services  Division  develops, 
maintains,  documents,  and  provides  training  in  the  use  of 
general  purpose  computer  software.  This  software 
includes  the  broad  categories  of  language  translators, 
such  as  pre-compilers  and  interpreters:  utility  programs, 
such  as  sort/merge  and  report  writers:  general  purpose 
applications  programs,  such  as  correlation/regression 
analysis  and  multi-dimensioned  frequency  distributions; 
and  subroutine  libraries  containing  common  computing 
algorithms.  The  Technical  Services  Division  is 
responsible  for  over  460  general  purpose  and  statistical 
analysis  programs  and  over  2,200  pages  of  users  guides  to 
those  programs.  Benefits  to  the  Laboratory  derived  from 
the  development  of  general  purpose  programs  include  a 
reduction  in  the  number  of  unique  occurrences  of  a 
computing  algorithm  and  thus  a  decrease  in  the 
opportunity  for  error;  an  increase  in  individual 
programmer  productivity  by  reducing  the  number  of 
special  purpose  programs  to  be  written  and  audited:  a 
standardization  of  products  which  reduces  analysis  time 
by  the  researcher;  and  a  concentration  of  program 
maintenance  and  enhancement  activities  into  a  group 
specialized  in  the  production  of  efficient  computer 
software. 

Utilisation:  General  purpose  software  supports  virtually 
all  Univac  1100/81  data  processing  activities  related  to 
the  AFHRL  research  programs,  as  well  as  the 
computational  support  to  other  agencies,  such  as  the  Air 
Force  Manpower  and  Personnel  Center  and  the  USAF 
Occupational  Measurement  Center.  One  such  program. 
PILOT,  was  designed  as  a  high-level,  utility 
programming  language  specifically  for  the  development 
of  interactive  programs  with  complete  control  of  all 
Univac  1100/81  facilities  and  file  types.  PILOT  was  used 
to  create  three  special  interactive  terminal  systems  for  use 
by  noncomputer-oriented  personnel  at  AFHRL.  These  are 
the  Tracking  Research  Utilization  system  used  by  the 
Applications  and  Liaison  Office:  the  Risk  Information 
System  for  Cost  Analysis  model  for  the  Analysis  and 
Evaluation  Office;  and  the  operational  Air  Force  Officer 
Qualifying  Test  scoring  system  operated  by  the  Air  Force 
Manpower  and  Personnel  Center  staff  located  at  AFHRL. 

AFHRL  Contact:  Charles  R.  Rogers 
AFHRL/TSOZ 
Brooks  AFB  TX  78235 
Autovon  240-3928 
Commercial  (512)  536-3928 
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Title:  Follow-Up  on  AFROTC  Graduates  with  Scores 
of  20  and  Below  on  the  Officer  Quality  Composite  of 
the  AFOQT 

Description:  In  the  fall  of  1971.  the  Air  Force  Reserve 
Officers  Training  Corps  (AFROTC)  was  authorized  to 
begin  enrolling  applicants  for  the  advanced  AFROTC 
program  without  regard  to  the  individual's  Officer 
Quality  Composite  (OQC)  score.  Prior  to  this  approval, 
cadets  were  required  to  score  25  or  higher  on  the  OQC  for 
admission  to  the  program.  After  approval,  applicants 
were  selected  bv  use  of  "The  Multiple  Factor  Selection 
System"  (MFSS).  This  system  involves  a  “whole  person” 
concept  in  which  all  available  information  about  the 
applicant  is  considered,  along  with  the  OQC  score  which, 
although  still  a  factor,  is  no  longer  a  single  eliminating 
element.  Comparisons  of  320  AFROTC  graduates 
commissioned  in  FY74  under  the  MFSS  and  a 
comparative  sample  of  960  non-MFSS  AFROTC 
graduates  commissioned  in  FY74  have  been  made  each 
fiscal  year  from  1976  through  1980  to  study  the  long¬ 
term  similarities/differences  in  undergraduate  pilot 
training,  undergraduate  navigator  training,  technical 
training,  officer  effectiveness  report  ratings,  and 
continuation  in  the  Air  Force. 

Utilization:  The  results  of  this  long-term  effort  will  be 
used  by  AFROTC  to  assess  the  impact  of  MFSS  on  the 
active  duty  force  and  to  aid  AFROTC  to  determine 
acceptable  performance  levels  in  deciding  whether  to 
continue  or  modify  present  enrollment  requirements. 

AFHRL  Contact:  Charles  A.  Greenway 
AFHRL/TSOW 
Brooks  AFB  TX  78235 
Autovon  240-3955 
Commercial  (512)  536-3955 

Title:  Officer  Effectiveness  Report  System 

Description:  Officers  are  normally  given  Officer 
Effectiveness  Report  (OER)  evaluations  once  a  year.  The 
evaluations  are  used  as  (a)  a  tool  in  determining  the 
individuals  best  qualified  for  promotion,  (b)  a  tool  for 
making  assignments,  (c)  a  counseling  device,  and  (d)  a 
general  personnel  management  tool.  In  addition,  these 
reports  aid  in  the  monitoring  of  the  rating  trends.  The 
automated  OER  report  system  uses  the  OER  records, 
which  have  been  transcribed  to  magnetic  tape,  to  produce 
summary  reports  on  a  quarterly  and  yearly  basis  for 
grades  of  lieutenant  through  colonel,  separately.  The 
reports  aid  assignment  managers,  career  monitors, 
personnel  managers,  and  OER  monitors. 


* 


Computer  Data  Output  Analyses 


Utilization:  The  OER  detail  and  summary  reports  have 
allowed  Air  Force  managers,  policy  makers,  major 
commanders,  and  separate  operating  agencies  to  track  the 
progress  of  the  OER  and  to  identify  trends,  problems,  and 
areas  needing  emphasis.  In  addition,  the  selection  board 
secretarial  uses  the  statistics  in  their  pre-promotion  board 
preparations.  The  data  have  been  used  in  numerous 
briefings  presented  throughout  the  Air  Force  at  all  levels. 
On  several  occasions,  information  extracted  from  the 
reports  has  been  briefed  and  discussed  with  Corona 
Conference  audiences  comprised  of  the  Chief  of  Staff  and 
major  commanders.  The  system  contains  and  reports 
information  not  available  in  any  other  automated 
personnel  data  system.  The  Air  Force  is  in  a  better 
position  to  monitor  the  OER  system  as  a  result  of  the 
summary  reports  developed  by  AFHRL. 

AFHRL  Contacts:  James  L.  Friemann 
AFHRL/TSOX 
Brooks  AFB  TX  78235 
Autovon  240-3955 
Commercial  (512)  536-3955 

Calvin  C.  Fresne 
AFHRL/TSOJ 
Brooks  AFB  TX  78235 
Autovon  240-3921 
Commercial  (512)  536-3921 
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Technical  Support 


Title:  File  Item  Data  Organizer 

Description:  The  File  Item  Data 
Organizer  (FIDO)  data  base  containing 
selected  data  elements  from  Air  Force 
Manual  300-4  was  designed,  developed, 
documented,  and  is  being  kept  current  by 
the  Technical  Services  Division.  FIDO 
evolved  from  the  need  of  research  efforts 
involving  present  and  longitudinal  sample 
selection  where  codes  contained  in  the 
AFHRL  unique  data  base  had  to  be 
identified  and  interpreted  by  research 
scientists.  A  major  FIDO  application  is  the 
preparation  of  file  edits.  In  such  an 
application,  a  microfiche  report  is 
prepared,  containing  both  the  frequency 
and  English  language  meaning  for  each 
code  value  within  each  data  element  of  a 
file.  Use  of  “on  the  shelf”  file  edits  can 
effectively  direct  the  research  planner's 
attention  to  potential  problem  areas  in 
construction  of  working  samples  from 
master  files.  FIDO  also  contains  an  automated  inquiry/ 
retrieval  system  vital  for  the  establishment  of  data  bases 
for  personnel  research  projects  and  probe  analysis  to 
determine  the  feasibility  of  proposed  major  research 
efforts  involving  data  bases.  FIDO  is  on-line  on  the 
Univac  1100/81  computer  system  at  AFHRL.  It  consists 
of  688  Air  Force  and  DOD  defined  data  elements  used  in 
automated  Air  Force  Personnel  Data  Systems;  these 
elements  include  security  classification,  grade,  Air  Force 
specialty  code,  and  major  academic  field.  The  update 
procedures  now  in  use  are  to  be  improved  so  they  will 
provide  more  accurate  and  timely  data.  Also,  procedures 
are  to  be  developed  to  get  this  information  directly  from 
the  Air  Force  Data  Systems  Design  Center  data  base;  the 
update  procedures  are  now  supplied  to  AFHRL  monthly 
by  magnetic  tape. 

Utilisation:  FIDO  directly  supports  virtually  all  facets  of 
personnel  and  manpower  research  conducted  by  AFHRL. 
Many  research  efforts  involve  longitudinal  studies  of 
specific  samples  cutting  across  many  different  data  files 
and  code  values  over  varied  time  periods.  Automated 
availability  of  Air  Force  and  DOD  defined  data  elements, 
as  well  as  other  nonstandard  data  elements,  with  their 
data  items  and  meanings  across  time,  when  combined 
with  heavy  usage  by  programmers/analysts,  represents  a 
sizeable  savings  in  work  hours.  These  hours  would 


File  Item  Data  Organizer  (FIDO) 

System  Maintenance  and  Update 

otherwise  be  spent  in  researching  hundreds  of  manuals 
and/or  microfiche  by  hand  in  order  to  find  the  needed 
code  properly  identified  for  a  given  historical  time 
period.  As  FIDO  is  implemented,  scientists  may  on 
retrieval  specify  all  code  values  in  effect  dating  back  to 
the  establishment  of  a  given  data  element  or  may  specify 
inclusive  dates  and  get  only  those  codes  in  effect  during 
the  interval  in  question.  The  data  can  be  displayed  on  a 
remote  interactive  terminal,  or  a  hard  copy  may  be 
requested  showing  title,  data  name,  definition/ 
explanation,  code  values,  effective  dates,  and  explanation 
of  code  values.  The  Laboratory  staff  estimates  the  system 
is  used  approximately  4.000  times  per  year.  The  times 
accessed  represent  the  number  of  files  for  which  FIDO 
definitions  are  obtained.  On  a  large  file,  such  as  that  for 
the  Uniform  Officer  Record,  distributions  can  be 
obtained  for  1,954  data  elements.  A  conservative  estimate 
is  that  an  average  of  50  data  elements  are  researched  each 
time  the  FIDO  system  is  accessed,  resulting  in  a  total  of 
200.000  data  elements  per  year. 

AFHRL  Contact:  John  R.  Rogers 
AFHRL/TSOH 
Brooks  AFB  TX  78235 
Autovon  240-3937 
Commercial  (512)  536-3928 
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Title:  Human  Resources  Research  Data  Base 

Description:  A  series  of  data  bases  containing 
information  on  personnel  and  training  systems  has  been 
developed  and  updated  with  FY  Hi  data.  Software  has 
been  implemented  to  process,  organize,  and  display 
selected  information  from  a  single  data  base  and  to 
consolidate  information  on  a  common  subgroup  from  two 
or  more  data  bases.  Procedures  are  established  to  receive 
automated  personnel  and  training  data  generated  in 
standard  and  command-unique  data  systems  separately 
on  officers  and  enlisted  personnel  which  reflect  persona) 
characteristics  at  lime  of  entry,  performance  outcomes 
during  flying  or  technical  training,  career  status  at 
periodic  intervals  and  information  related  to  reenlistment 
or  separation.  Special  files  will  be  created  to  meet  long¬ 
term  study  requirements  and  longitudinal  files  will  be 
constructed  to  facilitate  studies  in  career  development. 
File  management  and  information  retrieval  procedures 
have  been  developed  and  are  maintained  under 
Microform  System  IB-73. 

The  data  bases  include  records  on  all  active  duty  Air 
Force  enlisted  and  officer  personnel  at  0-month  intervals 
and  on  Air  Force  Reserve  and  National  Cuard  personnel. 
Also  included  are  records  of  graduates  from  basic 


military  training,  technical  training,  and  flying  training 
programs  and  from  the  Officer  Training  School  and 
Reserve  Officers  Training  Corps  commissioning 
programs.  Other  records  reflect  separation  and  losses 
from  active  duly.  Special  purpose  longitudinal  files 
derived  from  these  data  bases  significantly  reduce  data 
processing  requirements  in  many  personnel  and  training 
research  studies. 

Utilisation:  The  data  bases  represent  a  low  -cost  means  of 
acquiring  and  maintaining  information  used  in  the 
development  and  validation  of  personnel  selection  and 
classification  instruments,  development  of  assignment 
procedures,  derivation  and  revalidation  of  promotion 
systems,  and  special  purpose  analyses  to  determine  the 
long  range  impact  of  specific  personnel  and  training 
polices.  The  availability  of  these  data  makes  it  possible  to 
carry  out  studies  on  numerous  aspects  of  the  personnel 
and  training  systems  that  would  otherwise  be  infeasible. 


AFHRL  Contact: 


Calvin  C.  Fresne 
AFHRL/TSOJ 
Brooks  AFB  TX  78235 
Autovon  240-3021 
Commercial  (512)  536-3921 
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Technical  Support 


Title:  Technical  Training  Graduation/ Elimination 
Rates 

Description:  An  analysis  of  technical  training  graduation 
or  elimination  rates  (a)  provides  personnel  managers  with 
data  to  track  elimination  rates  of  enlisted  personnel  from 
basic  resident  technical  training  courses,  (b)  provides 
information  on  the  characteristics  of  successful  and 
unsuccessful  students  in  basic  resident  technical  training 
courses  with  regard  to  mental  ability,  aptitude, 
educational  level,  race  and  sex.  and  (c)  appraises  the 
effects  of  the  4-year,  4-year  guaranteed,  6-year  and  6- 
year  guaranteed  enlistment  options  on  success  rates  in 
basic  resident  technical  training  courses.  Summary 
reports  are  prepared  quarterly  for  Air  Force  enlisted 
personnel  who  terminate  technical  training  in  each 
quarter  of  the  fiscal  year.  Frequency  counts  and 
percentages  are  reported  for  each  reason  for  termination 
of  training,  such  as  graduation,  academic  elimination, 
and  medical  elimination.  Frequency  counts  and 
percentages  are  also  reported  for  average  Mechanical, 
Administrative,  General,  Electronics  and  Armed  Forces 
Qualification  Test  scores  for  each  basic  resident  technical 
training  course  and  selected  special  courses.  All  of  these 
frequency  counts  and  percentages  are  reported  for  each 
individual  by  race,  sex,  race/sex  combined,  4-year  or  6- 
year  enlistments,  academic  education  level,  and  mental 
category. 

Utilization:  The  reports  are  being  used  to  focus  on  total 
attrition  from  technical  training  courses  with  special 
emphasis  on  the  high-cost  electronics  courses  that  require 
a  minimum  score  of  80  for  admission.  The  reports  are 
used  also  for  briefings  at  higher  echelons  and  for 
updating  trends  tables.  Headquarters  Air  Force.  Air  Force 
Manpower  and  Personnel  Center.  Headquarters  Air 
Training  "Command  and  the  Recruiting  Service  also  use 
these  reports. 

AFHRL  Contact:  Charles  A.  Greenwav 
AFHRL/TSOW 
Brooks  AFB  TX  782.1') 

Aulovon  240-30.10 
Commercial  (.’>12)  o.36-30.">.'» 


Title:  Historical  Data  Base  of  Enlisted  Personnel  by 
Cohort  Year  Group 

Description:  The  Cohort  Data  Base  supports  loss/ 


Data  Base  Maintenance 


reenlistment/exlension  analyses  requirements/lrends  b\ 
fiscal  year  of  accession.  This  data  base  has  been  developed 
covering  accessions  and  associated  loss/ reenlistment/ 
extension  transactions  for  a  10-year  period  and  is  current 
through  the  first  half  of  FY81.  Statistical  tables,  which 
are  prepared  semiannually,  using  this  data  base  reflect  (a) 
percentage  of  total  lost  (within  each  tvpe  of  loss  category), 
(b)  percentage  of  loss  from  accessed  population  at  the 
beginning  of  a  year  to  cover  a  10-year  period,  (c) 
cumulative  percentage  of  loss,  (d)  percentage  of  those  lost 
in  Basic  Military  Training  (BMT)  h\  type  of  loss  calegort . 
(e)  percentage  of  those  lost  subsequent  to  BMT  bv  t\peof 
loss  category,  (f)  total  percentage  of  extending 
population,  (g)  percentage  of  beginning  population  who 
have  extended  and  are  on  extension.  (It)  percentage 
reenlisting,  (i)  percentage  reenlisting  with/without 
bonus,  (j)  percentage  reenlisling  with  less/more  than  *81 
days  to  expiration  of  term  of  service,  and  (k)  percentage 
of  losses  eligible/not  eligible  to  reenlist.  Statistical 
sum  mart  tables  to  provide  quick  reference  to  the  number 
of  individuals  accessed  in  each  fiscal  tear  also  show  the 
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On-Going  Projects 


(a)  number  lost,  (b)  loss  rate,  (e)  retention  rale.  (<l) 
eontinuation  rale,  (e)  number  reenlisted,  and  (f) 
reenlistment  rate.  These  counts  and  percentages  are 
reported  for  each  of  the  10  fiscal  vears  covered  by  the 
report. 

Utilization:  These  reports  are  used  (a)  to  track  enlisted 
retention  bv  cohort  vear  groups,  (b)  to  relate  enlisted 
relenlion/reenlislmenl  losses  to  personnel  program 
objectives,  and  (c)  to  analyze  the  retention/reenlistment/ 
losses  of  cohort  vear  groups  bv  various  demographic 
attributes,  such  as  sex.  race,  academic  education  level. 
\rmed  Forces  Qualification  Test  group  category,  term  of 
enlistment,  age  at  accession,  number  of  dependents  and 
marital  status.  These  reports  are  used  by  Personnel 
Systems  managers  at  Headquarters.  Air  Force,  the 
Military  Personnel  System,  and  the  Office  of  the 
Secretary  of  Defense. 


4 FURL C  ontact:  Charles  A.  0 reen wav 
AFHRL/TSOVF 
Brooks  AFB  T\  78235 
Autovon  240-3955 
Commercial  (512)  536-3955 


Title:  Air  Force  Personnel  Survey  Program 

Description:  The  Technical  Services  Division  provides 
optical  scanning  and  computational  support  on  the  L'nivac 
1100/81  computer  system  for  Air  Force  personnel 
surveys  approved  bv  the  Research  and  Measurement 
Division  of  the  Air  Force  Manpower  and  Personnel 
Center.  The  data  reduction  and  analyses  of  approximately 
30  surveys  per  year  are  accomplished  by  using  general 
purpose  computer  programs  developed  by  the  Technical 
Services  Division.  Pre-survey  work  includes  sample 
selection  and  the  preparation  of  self-adhering  address 
labels.  The  Technical  Services  Division  also  provides  on¬ 
site  training  for  the  Air  Force  Manpower  and  Personnel 
Center  programmers  who  are  responsible  for  processing 
survey  data. 

Utilization:  Cpon  completion  of  each  survey  analysis, 
the  raw  data  files  are  retained  for  use  in  Laboratory 
research  programs.  The  survey  products  are  used  by  Air 
Force  managers  at  all  levels.  A  special  Department  of 
Defense  Engineer  Survey  conducted  by  the  Joint  Logistics 
Commanders  of  the  Air  Force.  Army,  and  Navy  was 
processed  by  the  Technical  Services  Division. 


AFHRL  Contact:  Charles  R.  Rogers 
AFHRL/TSOZ 
Brooks  AFB  TX  78235 
Autovon  240-3928 
Commercial  (512)  530-3928 


Title:  Support  to  Other  AFHRL  Divisions 

Description:  The  Computer  Programming  Branch  of  the 
Technical  Services  Division  performs  large-scale  statisti¬ 
cal  services  and  data-processing  support  for  Laboratory 
research  programs.  These  services  are  performed  in 
response  to  approved  work  requests  initiated  by  all 
AFHRL  divisions.  In  addition  to  the  processing  of  work 
requests,  the  Quality  Control  Section  of  this  branch 
reviews  that  processing  to  ensure  complete  and  accurate 
results. 

Utilization:  During  FY81.  more  than  250  work  requests 
were  completed  by  the  Computer  Programming  Branch. 
At  any  one  time,  approximately  350  work  requests  are 
open  for  processing.  The  following  examples  of  research 
projects  illustrate  the  diversity  of  the  work  performed. 
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Scheduling  Data  Processing  for 
Civilian  Appraisal  System 


Occupational  Research  Data 
Base:  Three  data  files  were 
generated  for  the  Occupational 
Research  Data  Base  (ORDB) 
statistical  display  system.  These 
files  consisted  of  information 
extracted  from  Tniform  Airman 
Record  (CAR)  and  Airman  Cains 
and  Losses  files.  These  data  are 
extracted  annually,  summarized 
by  duty  Air  Force  Specially  Code, 
career  ladder,  and  career  field  for 
first-term  airmen,  second-term 
airmen,  career  airmen,  and  total 
and  annual  input  (calendar  year). 
The  1078  ORDB  data  file  was 
based  on  195.089  TAR  records  of 
airmen  who  were  active  during 
1978  and  consisted  of  3.141.807 
statistical  variable  data  records. 
The  1979  data  file  was  based  on 
512.617  active  1979  TAR 
records  and  consists  of 

approximately  3  million 
statistical  data  records. 


Civilian  Appraisal  System:  The  Promotion  Potential 
Appraisal  System  required  the  simultaneous  analyses  of 
policy  capturing  data  for  23  job  families  for  the  civilian 
appraisal  research  team  in  the  A  FURL  Manpower  and 
Personnel  Division.  The  Computer  Programming  Branch 
organized  a  special  leant  of  programmers  supervised  by  a 
senior  programmer/analyst  to  develop  specialized 
software  and  apply  that  newly  developed  software  to  the 
analyses 'of  the  23  job  families.  This  technique  proved  so 
successful  that,  after  the  project  became  fully  operational, 
the  team  was  reduced  from  four  to  two  members  and  still 
was  able  to  complete  the  23  studies,  plus  two  follow-up 
analyses.  8  weeks  ahead  of  the  original  projected 
completion  date. 

Armed  Services  Vocational  Aptitude  Battery 
(ASVAB):  The  "Hierarchical  Composition  of  Aptitude 
Indexes.  ASVAB  6  and  7"  study  was  processed  for  the 
AFHRL  Manpower  and  Personnel  Division.  The  purpose 
of  this  study  was  to  compare  aptitude  indexes  obtained  by 
hierarchical  grouping  procedures,  optimum  weighting  by 
least  squares  method  of  subtesl  scores,  and  conventional 
aptitude  indexes  derived  from  the  percentile  form. 


Strength  and  Endurance:  The  “File  Verification  and 
Generation  for  Strength  and  Endurance  Followup 
Surveys'*  was  performed  for  the  AFHRL  Manpower  and 
Personnel  Division  in  collaboration  with  the  Air  Force 
Aerospace  Medical  Research  Laboratory.  The  purpose  of 
this  study  was  to  create  analysis  files  from  survey  data 
gathered  on  eight  enlisted  specialties.  The  analysis  files 
were  subsequently  used  as  input  designed  to  assess  the 
physical  job  requirements  of  strength  and  endurance 
related  to  particular  specialties. 

Reading  Ability:  The  "AFRAT  XA  and  \B  Normative 
Analyses'"  study  was  performed  for  the  AFHRL 
Manpower  and  Personnel  Division.  The  purpose  of  this 
study  was  to  analyze  two  experimental  forms  of  an  Air 
Force  Reading  Abilities  Test  (AFRAT  XA  and  XB)  which 
are  to  be  used  to  develop  a  remedial  reading  program  in 
the  Air  Force. 

AFHRI,  (’.ontarl:  Jimmy  D.  Sotiter 
AFHRI./TSO 
Brooks  AFB  T\  78235 
Annum.  210-3928 
Commercial  (512)  530-3928 
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Title:  Support  to  Outside  Agencies 

Description:  The  Computer  Programming  Branch  of  the 
Technical  Services  Division  performs  statistical  services 
and  data  processing  support  for  approved  agencies  outside 
AFHRL.  The  Branch  initiates  the  work  requests  on  behalf 
of  the  outside  customers.  These  work  requests  are  then 
processed  in  the  same  manner  as  those  for  the  AFHRL 
divisions. 

Utilization:  During  FY81.  over  25  studies  were 
performed  for  outside  agencies.  The  following  items 
illustrate  the  range  of  these  activities. 

Air  Force  Accounting  and  Finance  Center:  Records 
on  retirees  being  considered  under  the  "Fulton  CG 
Decision"  were  selected  from  the  AFHRL  Historical  Data 
Base  and  provided  to  the  Air  Force  Accounting  and 
Finance  Outer  (AFAFC).  AFAFC  has  reported  that  the 
provided  data  have  saved  an  estimated  10.000  man  hours 
and  an  enormous  amount  of  calendar  time.  Paying  the 
affected  retirees  was  both  timely  and  efficient. 

Transfer  of  Technology:  During  FY81.  computer 
software  developed  by  the  Computer  Programming 
Branch  was  shared  with  other  agencies  approved  by  the 
Air  Force  Systems  Command.  These  agencies  were  the 
Maryland  Center  for  Productivity  at  the  l  niversity  of 
Maryland:  the  Australian  Department  of  Defense:  the  Los 
Angeles  l  nified  School  District:  the  Institute  of  Nuclear 
Power  Operations:  the  City  of  Springfield.  Missouri:  and 
the  l  nited  States  Armv. 


Surveys  and  Testing:  Optica)  scanning  and  data 
processing  support  for  personnel  surveys  and  special 
testing  were  performed  in  support  of  the  University  of 
Texas  at  Austin,  the  Joint  Logistics  Commanders,  the 
Electronic  Security  Command,  and  the  Federal  Bureau  of 
Investigation. 

Officer  Quality  Composite:  The  “Equivalency  of 
Officer  Accessions  FY77,  78  and  79"  was  performed  for 
the  Air  Force  Manpower  and  Personnel  Center.  The 
Officer  Quality  Composite  of  the  Air  Force  Officer 
Qualifying  Test  was  statistically  compared  between  males 
and  females  for  possible  gender  differences  in 
assignment  to  33  career  fields  open  to  both. 

Reading  Skills:  The  “Reading  Skills  and  Requirements 
(Dec  80  LIAR)”  study  was  performed  for  the  Air  Force 
Extension  Course  Institute  (ECI).  Reading  grade  level  for 
all  enlisted  personnel  of  skill  level  5  and  below  on  active 
duty  as  of  December  1980  was  computed  using  a 
conversion  technique  developed  by  AFHRL.  ECI  uses  the 
reading  skills  and  requirements  reports  in  conducting  its 
text  quality  control  program.  This  report  is  essential 
when  interpreting  the  relationship  between  reading  grade 
level  of  ECI  course  materials  and  the  reading  skills  and 
requirements  of  the  student  body. 

AFHRL  Contact:  Jimmy  D.  Souter 
AFHRL/TSO 
Brooks  AFB  TX  78235 
Autovon  240-3928 
Commercial  (512)  536-3928 
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FACILITIES,  SYSTEMS,  FUNCTIONS 


COMPUTER  FACILITIES 


Technical  Services  Division  Supports  Research  and  Development  Programs 


The  Technical  Services  Division 
of  AFHRL  maintains  a  general 
purpose  Univac  1100/81 
(U 1 100/81 )  computer  system  to 
support  research  and 
development  programs. 

Programs  include  extensive 
personnel  research  at  AFHRL, 
medical  research  at  the  School  of 
Aerospace  Medicine,  both 
headquartered  at  Brooks  AFB, 
and  occupational  measurement 
by  the  Occupational 
Measurement  Center  at  Randolph 
AFB. 

The  U1 100/80  system  includes  a 
3100-square-foot  computer 
room,  and  a  2100-square-foot 
tape  library  which  houses 
between  15,000  and  20,000 
active  tape  files.  The  tape  library 
is  a  historical  data  base  of  Air 
Force  personnel  files  dating  back 
to  the  mid- 1940s.  It  contains  37 
unique  data  files,  the  largest  of 
which  is  the  Airmen 
Reenlistment  and  Loss  file  containing  approximately  four 
million  records  dating  from  1955  to  1979. 

The  comp  iler  hardware  itself  is  designed  to  accept  data 
tapes  written  in  all  standard  formats.  This  allows  the 
laboratory  to  accept  data  collected  by  other  organizations 
on  their  computer  systems.  It  also  permits  AFHRL  to 
prepare  tapes  in  formats  acceptable  to  other  organizations. 
The  I'll 00/81  system  supports  all  major  programming 
languages^  to  include  FORTRAN.  COBOL,  and  System 
2000  which  have  the  heaviest  usages.  Over  300  people  are 
authorized  use  of  the  LI  100/81  through  a  variety  of 
access  routes.  Means  of  access  include  dial-up  telephone 
lines,  dedicated  telephone  lines  (these  service  Luke  and 
Williams  AFBs.  Randolph  AFB.  as  well  as  AFHRL 
contractors  and  the  School  of  Aerospace  Medicine  at 
Brooks  AFB)  and  directly  connected  terminals  (32  at 
AFHRL). 

In  addition  to  the  central  computing  facility  at  Brooks 
AFB.  AFHRL  has  computer  resources  at  W'illiams  AFB. 
Ixiwry  AFB.  and  Wright-Patterson  AFB.  The  Automated 
Data  Processing  Equipment  (ADPE)  at  Williams  AFB 
consists  of  nine  Systems  Engineering  Laboratory  (SEL) 
32/75  computers,  three  SEL  860ft  computers,  one  SEL 
72(H)  computer,  a  Lnivac  4ftft  terminal  system  consisting 
of  two  CRT  terminals  and  a  printer,  a  l  nivac  700  remote 
batch  terminal,  and  a  Lnivac  2ftft  terminal  and  printer. 
The  ADPE  at  Williams  is  used  to  support  the  \dvanced 


Simulator  for  Pilot  Training,  which  in  turn  supports  the 
primary  mission  of  the  AFHRL  Operations  Training 
Division. 

Located  at  Lowry  AFB  is  a  Control  Data  Corporation 
CYBER  73-16.  This  system  provides  support  for 
computer-managed  instruction  and  computer-assisted 
instruction  for  three  operational  Air  Training  Command 
courses.  The  system  is  used  as  a  researrh  tool  for  the 
development  and  ev  aluation  of  computer-based  education 
and  training. 

A  Digital  Equipment  Corporation  (DEC)  PDP  1 1/20.  also 
at  Lowry  AFB.  currently  supports  software  and 
instructional  material  development  for  maintenance 
training  simulation  utilizing  microprocessors.  The  system 
is  interfaced  to  the  CYBER  7.3-16  and  the  PLATO  IN 
Systems  to  prov  ide  graphic  hard  copy  capability  for  either 
system. 

Located  at  Wright-Patterson  \FB  is  a  DEC.  PDP  11/15 
System  which  supports  a  research  and  development 
project  for  ground  operations  training.  The  objectives  are 
to  reduce  training  time  and  to  improve  performance  of 
weapons  directors  in  missile  and  space  command  and 
control  systems.  The  project  will  utilize  a  special  purpose, 
high  resolution,  color  raster  scan  three-dimensional 
graphics  displav  system. 
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LABORATORY  OPERATIONS  CENTER 


The  Laboratory  Operations  (.enter  (l.(H'.)was  established 
to  test  the  feasibility  of  combining  word  processing  and 
data  base  management  in  the  same  system.  The  I.<  M I  is  the 
focal  point  for  ••••Hooting  and  displaying  data  used  in  the 
management  of  the  AFHRL  technical  program.  I  sing  the 
Generalized  llata  Base  Management  System  (System 
2000).  the  LOG  lias  established  a  Management 
Information  System  reflecting  status  and  resources  data 
for  yyork  units  in  the  Laboratory's  research  and 
technology  program.  AFHRL  personnel  can  retrieve  data 
and  reports  using  System  2000  and  the  LOG  data  base. 
The  LOG  can  provide  various  types  of  color  output  such 
as  textual,  pie  charts,  bar  charts,  and  line  graphs  suitable 
for  vieyy graph  and  .(.1  mm  projection.  In  addition  to  the 
operational  requirements,  tin'  LOG  is  developing  software 
that  will  enable  the  AFHRL  product  divisions  to  update 
the  data  base  directly  using  the  Viang  2200YS  terminals 
and  to  retrieve  data  as  desired  through  the  Wang  or  any 
other  data  processing  terminals. 


Audio  teleconferencing  was  introduced  to  the 
headquarters  and  remote  divisions  in  Mav  1*181  to 
demonstrate  the  overall  capability.  Various  audio 
teleconferencing  equipment  is  being  tried  in  order  to 
determine  the  type  of  system  that  best  fulfills  the  AFHRL 
requirements.  A  large  screen  projection  system  was 
installed  in  April  1*181.  primarily  to  project  color 
graphics.  G.urrent  capabilities  allow  projecting  yideo 
images  from  standard  television,  video  disk,  and  video 
tape.  This  system  will  lie  used  to  project  color  graphic 
displays  in  near  real  time  using  a  minicomputer  to 
produce  the  graphic  illustrations  using  the  System  2(1(10 
data  base.  It  will  become  the  foundation  for  a  future 
management  teleconferencing  system  at  AFHRL  and  will 
ultimately  support  data,  graphics,  voice,  and  slow-scan  or 
freeze-frame  television  images.  Remote  divisions  will  be 
similarly  equipped  and  thus  provide  the  capability  to 
conduct  full-scale  teleconferences  between  two  or  more 
locations. 


OFFICE  AUTOMATION 


Office  automation  of  AFHRL  operates 
within  the  Laboratory  Operations  Center 
(I.OG)  and  has  two  functions.  The  one  that 
would  be  most  apparent  to  an  AFHRL 
visitor  is  the  office  automation  function, 
which  has  largely  done  away  with  the  use 
of  conventional  typewriters.  The 
Paperwork  Reduction  Act  (PL  %-.>ll)  of 
1*180  has  part  of  its  requirements  met  by 
this  reduction  of  typewriter  usage. 
Throughout  AFHRL.  word -processing 
computer  terminals  serve  as  the 
correspondence-handling  medium  for 
creating,  editing,  revision,  transmitting, 
and  even  receiving  correspondence. 
Written  communication  to  the  outlying 
divisions  and  among  the  outlying 
divisions  is  by  electronic  mail  and  is  also 
possible  without  a  printed  paper  copy .  The 
second  function  is  that  of  communication 
with  the  LOG  data  base  and  occurs  through 
a  direct  connection  In  the  l  nivac  I  IIKt/81 
System  2(M)(I  data  base.  AFHRL  is 
currently  using  the  Wang  Laboratories 
\S8ll  computer  for  both  the  word 
processing  and  the  data  base  functions. 


EXECUTIVE  SUPPORT 


The  Executive  Support  Branch  develops  and  implements 
policies,  procedures,  and  standards  relating  to 
administration  management  and  practices,  military  and 
civilian  personnel  and  manpower  actions,  and  materiel 
actions.  The  office  provides  staff  guidance,  assistance, 
and  surveillance  over  other  echelons  in  areas  of 
functional  responsibility  for  the  Laboratory  Commander. 
The  office  staff  evaluates  administration,  personnel,  and 
materiel  procedures  in  other  functional  areas  within  the 
Laboratory  and  operates  the  following  programs: 


manpower  and  organization;  forms,  publications  and 
reports  management;  document  security;  military  and 
civilian  personnel  administration  (including  training 
programs);  and  organizational  supply.  Further,  the 
Executive  Support  Branch  is  the  principal  focal  point  for 
host-tenant  support  agreements  for  the  Laboratory  and 
off-base  divisions;  represents  the  Laboratory  in  dealings 
with  other  agencies  and  higher  headquarters  in  all  areas 
of  functional  responsibilities;  and  serves  as  focal  point 
for  Inspector  General  visits  and  reports. 


TECHNICAL  EDITING 


The  Technical  Editing  Office  serves  as  the  focal  point 
for  publishing  the  results  of  research  and  development 
projects.  Technical  editing,  copy  editing,  and  final 
composition  of  reports,  journal  articles,  professional 
papers,  brochures,  and  other  documents  are  accomplished 
in  this  office.  Guidance  is  provided  to  authors  and 
contract  monitors  to  ensure  that  technical  reports  comply 
with  government  regulations  and  professional  standards. 
Further,  the  office  staff  composes  the  camera-ready  final 
copy  of  reports,  tests,  survey  forms,  questionnaires,  and 
brochures;  maintains  liaison  with  the  Public  Affairs 
Office  to  obtain  clearance  of  technical  reports  for  public 
release;  coordinates  printing  requirements;  and 
distributes  technical  reports,  special  reports,  technical 
papers,  and  TRACEs  (a  1,000- word  summary  of  a 
technical  report). 


SCIENTIFIC  AND  TECHNICAL  INFORMATION 


The  Scientific  and  Technical  Information  Office 
(STINFO)  plans  and  directs  the  STINFO  program, 
including  the  Technical  Library,  to  meet  the  information 
needs  of  scientific  and  technical  personnel  in  managing, 
monitoring,  and  conducting  research  and  development. 
STINFO  plans  and  directs  the  recording  of  the  corporate 
history  and  develops  and  maintains  contract  data 
management  policies  and  procedures.  STINFO 
implements  Air  Force  foreign  disclosure 


policies  and  procedures  and  arranges  for  authorized 
release  of  military  information  to  foreign  governments 
and  foreign  nationals.  The  Office  maintains  close  liaison 
with  foreign  technology  personnel  to  ensure  that  foreign 
research  results  are  available  to  Laboratory  personnel. 
Further,  the  Office  serves  as  the  focal  point  for  small 
business  and  potential  contractor  programs,  patents/ 
inventions/copyrights,  overseas  travel,  and  security  and 
policy  review. 
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MANAGEMENT  AND  SCIENTIFIC  INFORMATION  SYSTEM 


The  Management  and  Scientific  information  System 
(MASIS)  is  designed  by  and  for  research  and 
development  program  managers  in  the  Air  Force  Systems 
Command.  The  system  integrates  financial,  technical 
program,  and  procurement  status  data  into  a  single  data 
base.  Even  though  all  the  information  systems  at  the 
Department  of  Defense  level  are  still  being  designed  to 
satisfy  the  needs  of  a  single  functional  area,  the 
integration  of  the  laboratory  information  into  a  single 
data  base  permits  maximum  use  of  data  with  a 
minimum  amount  of  input. 

Work  unit  data  in  MASIS  are  recorded  and  retained  at  the 
funding  action  level.  For  in-house  work,  the  funding 
action  is  initiated  for  the  annual  estimate  of  resources. 
Estimates  are  updated  to  actual  amounts  at  the  close  of 
each  fiscal  year  from  data  extracted  from  the  Job  Order 


Cost  Accounting  System.  Funding  action  for  a  specific 
contract  or  grant  is  linked  to  the  basic  contract  or  grant 
record.  The  basic  contract  and  all  follow-on  contracts  or 
grants  that  are  a  part  of  the  same  work  effort  are 
mechanically  linked  together. 

The  MASIS  programmed  subsystems  are  designed  for 
flexibility.  The  computer  programs,  rather  than  being  a 
collection  of  independent  programs  that  must  each  be 
altered  when  changes  are  made  to  the  system,  are  instead 
a  highly  integrated  system  of  programmed  subsystems 
that  provide  the  flexibility  and  responsiveness  required 
of  a  management  information  system. 

Today,  MASIS  represents  the  most  comprehensive 
common  system  link  among  all  Air  Force  Systems 
Command  laboratories. 


JOB  ORDER  COST  ACCOUNTING  SYSTEM 


The  Job  Order  Cost  Accounting  System  (JOCAS)  consists 
of  more  than  80  interactive  computer  programs  used  by 
the  Air  Force  Systems  Command  for  the  mechanized 
accounting  of  all  its  resources.  All  funds  and  labor  are 
channelled  into  this  system  by  the  base  finance  units  and 
the  laboratories.  AFHRL  receives  over  40  JOCAS  reports 
monthly  detailing  the  resources  expended  by  current 
month,  as  well  as  by  year-to-date  accumulations. 

The  JOCAS  reports  provide  resources  information  to 
assist  managers  in  optimizing  their  use  of  manpower  and 
funds  and  also  in  planning  for  future  requirements.  Each 
work  unit  is  identified  by  a  unique  job  order  number  and 
all  resources  directly  supporting  a  particular  work  unit 
are  charged  to  that  unique  number.  One  of  the  primary 
uses  of  JOCAS  is  to  identify  and  track  all  reimbursement 


earnings  to  assure  that  the  reimbursement  programs  are 
earned  fully,  that  the  proper  organization  is  billed  for 
these  earnings,  and  that  these  earnings  are  credited  to  the 
unit  which  earned  them. 

Various  JOCAS  reports  are  analyzed  to  detect  trends  in 
the  use/expenditure  of  AFHRL  manpower  and  funds. 
Studies  are  conducted  to  identify  AFHRL  direct  and 
indirect  labor  trends  for  total  laboratory  manning,  as  well 
as  for  scientific  and  engineering  personnel  and 
technicians.  Similarly,  studies  identify  the  funds 
expenditures  in  various  categories,  such  as  customer, 
technical  planning  objective,  direct,  indirect,  and 
systems.  These  studies  show  historical  trends  over  several 
years  and  provide  valuable  management  information  for 
optimizing  the  use  AFHRL  resources. 
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LIBRARY  FACILITIES 


Tlie  AFHRL  Library  provides  services  for  the 
headquarters  staff  offices,  and  those  divisions  on  Brooks 
AFB  as  well  as  for  divisions  and  offices  located  in  other 
geographical  areas.  These  services  include  the  acquisition 
of  books,  journals,  and  other  library  materials. 

The  Library  has  online  access  to  the  Information  Gentral 
System  at  Wright-Patterson  AFB.  DIALOG  Information 
Services,  Inc.  at  Palo  Alto.  California,  and  the  Defense 
Technical  Information  Center's  Defense  RDT&E  Online 
System  at  Alexandria.  Virginia.  During  the  fiscal  vear. 
the  library  staff  accomplished  13b  online  literature 
searches. 

The  Library  continued  its  policy  of  not  binding  journals 
available  on  16mm  microfilm  and  of  converting  backfiles 
to  microfilm.  There  are  now  536  microfilm  cartridges  in 


the  collection  and  one  cartridge  microfilm  reader/printer. 

The  Library  narticipates  in  two  consortia  — the  San 
Antonio  Area  Online  l  sers  Group  and  the  Health 
Oriented  Libraries  of  San  Antonio  (HOLSA).  The  journal 
holdings  of  this  library  are  included  in  the  HOLS  A  union 
list  of  serials.  Library  holdings  at  (he  end  of  the  fiscal 
year  were  12.965  books  and  bound  volumes  of  journals. 
11.334  technical  reports  (2.680  of  these  are  on 
microfiche),  and  392  journal  subscriptions.  The  office 
collection  at  the  Logistics  and  Technical  Training 
Division.  Wright-Patterson  AFB.  consists  of  305  books. 
The  Technical  Training  Branch.  Lowry  AFB.  has  241 
books  and  46  journal  subscriptions.  The  collection  at  the 
Operations  Training  Division.  Williams  AFB.  includes 
392  books  and  23  journal  subscriptions. 
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APPLICATIONS 
AND  LIAISON 


TRI-SERVICE  COOPERATION 


The  Department  .of  Defense  has  advocated  joint 
development  efforts  among  the  services  for  some  time. 
The  Air  Force  Human  Resources  Laboratory  routinely 
cooperates  with  comparable  laboratories  of  the  Army  and 
Navy  on  matters  of  mutual  interest.  We  exchange 
statements  of  work  on  a  routine  basis,  avoid  unnecessary 
duplication,  “borrow”  from  each  other,  engage  in  joint 
efforts  where  all  parties  are  benefited  beyond  what  any 
could  do  alone,  and  even  track  the  lessons  learned  with 
implementations  of  our  basic  technologies  in  the 
different  environments  provided  by  the  separate  services. 

Several  Memoranda  of  Agreement  (MOA)  e>......iples 

will  show  the  kinds  of  cooperative  efforts  carried  t'lt  by 
the  tri-service  agencies. 

A  March  1980  MOA  defines  a  joint  effort  of 
projector  technology  development  to  be  conducted 
cooperatively  by  AFHRL  and  the  Army  Pt  ogram  YJanager 
for  Training  Devices  (PM  TRADE)  with  both  services 
contributing  funds  and  in-house  resources  to  its 
accomplishment.  This  program  will  develop  and  evaluate 
a  new  display  format  for  simulators  and  aircraft  with  an 
air-to-ground  combat  mission. 

This  Memorandum  of  Agreement  lists  the  following 
objectives: 

a.  To  provide  for  joint  Army-Air  Force 
participation  in  the  development  of  visual  displays  for 
crew  training  simulators,  to  include  the  following  specific 
items: 

(1)  Continued  participation  by  Air  Force  in 
Scanned  Laser  Visual  System  (SLVS)  development 
conducted  by  PM  TRADE. 

(2)  Development  of  high  resolution,  high 
brightness  light  valve  color  TV  projectors. 

b.  To  develop  new  techniques  and  technology  for 
advanced  computer  generated  imagery  and  its  adaptation 
to  advanced  display  techniques  for  real-time  crew 
training  simulators. 

c.  To  provide  for  joint  participation  in  conducting 
the  evaluation  of  these  advanced  technologies. 


The  products  of  this  effort  would  be  mutually 
beneficial  to  all  services.  The  Air  Force  will  obtain 
information  on  the  engineering  feasibility  and  training 
utility  of  the  light  valve  projection  system  versus  the 
helmet-mounted  display  for  meeting  the  resolution 
requirements  of  air  combat  simulation.  The  Army  will 
obtain  data  on  the  utiliity  of  a  small  high  resolution  area 
within  a  lower  resolution  wide  field  of  view  to  meet  the 
visual  display  resolution  requirements  for  effective 
attack  helicopter  simulation.  Trade-off  studies  can  also  be 
made  between  the  inset  raster  display  technique  and  the 
helmet-mounted  display  for  presenting  high  resolution 
targets.  In  addition,  the  Army  will  receive  engineering 
and  training  data  from  helmet-mounted-display  research 
pertaining  to  the  performance  effects  of  varying 
resolution  levels  for  specific  air-to-surface  weapons 
delivery  tasks.  This  program  will  extend  to 
approximately  the  end  of  FY83. 

Another  tri-service  cooperative  effort  centers  on  the 
need  for  an  advanced  instruction  delivery,  management, 
and  evaluation  capability. 

Military  training  is  a  major  activity.  On  an  average 
day  in  FY81  about  204,000  active  duty  personnel  and 
about  30,500  National  Guardsmen  and  Reservists 
underwent  some  type  of  formal  training  in  one  or  another 
of  nearly  9,000  organized  courses  of  instruction 
developed  and  maintained  by  the  military  training 
organizations.  The  cost  of  this  effort  was  about  $8,771 
billion  in  FY81,  and  the  support  of  about  184,400 
military  and  civilian  personnel  was  required  for  formal 
instruction,  instruction  support,  school  administration, 
and  student  supervision.  About  1.8  million  officer  and 
enlisted  active  duty  personnel  benefited  from  this  activity 
in  FY81. 

Every  index  indicates  a  diminishing  ratio  of  training 
resources  to  training  requirements.  The  solution  to  this 
dilemma  is  to  increase  training  productivity  through 
application  of  available  and  emerging  high  technology. 
The  tri-service  agencies  are  investigating  the  feasibility 
of  establishing  a  Joint  Service  Computer-Based 
Instruction  Development  Center.  The  agencies  have 
already  developed  a  truly  integrated  tri-service 
architecture  for  advanced  computer-based  instructional 
systems. 
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These  examples  give  some  indication  of  our  joint 
projects  and  common  interests.  Our  technology  base  is 
common  across  the  Department  of  Defense  and  must  be 
integrated  to  an  unusual  degree  with  our  sister-Service 
Laboratories.  Our  Laboratories'  missions  are  not 
identical,  however,  so  we  must  also  coordinate  with  other 
Army  and  Navy  Laboratories  and  organizations  such  as 
Naval  Training  Equipment  Center  and  PM  TRADE. 

.AFHRL  maintains  an  MOA  with  the  Army  Military 
Personnel  Center  (M1LPERCEN)  at  Alexandria.  Virginia, 
for  backup  computer  processing  support  in  case  of 
extended  computer  outage. 

In  May  1981.  the  Commanders  of  the  three  military- 
personnel  and  training  research  laboratories.  Col  Ronald 
W.  Terry  (AFHRL).  Col  Franklin  Hart  (AR1)  and  Captain 
James  Kelly  (NPRDC)  teamed  with  the  Personnel  and 
Training  Croup  of  the  National  Security  Industrial 
Association  (NSIA)  to  present  "The  First  Annual  NSIA/ 
DOD/Industry  Conference  on  Personnel  and  Training 
Factors  in  Systems  Effectiveness."  Viewed  as  the 
manpower,  personnel  and  training  analog  to  the  DOD/ 
Industry  "Training  Equipment  Conference."  an  annual 
event  focused  upon  hardware  centered  issues,  the  Tri- 
Service/NSf  A  organizers  of  this  conference  perceived  the 
need  to  provide  a  non-hardware  personnel  and  training 
forum. 


The  objective  was  to  provide  a  forum  for  industry 
and  government  attendees  to  review  and  discuss  the 
major  applications,  features  and  thrusts  being  pursued  in 
the  areas  of  personnel  performance  and  training 
technology  by  the  military  services  and  industry,  with 
particular  emphasis  being  placed  upon  the  incorporation 
of  manpower,  personnel,  and  training  considerations  in 
the  system  acquisition  process. 

It  was  generally  concluded  by  both  materiel  and 
personnel  and  training  conference  representatives  that,  in 
the  face  of  rising  personnel  costs  and  declining  manpower 
base,  personnel  and  training  must  be  made  part  of  the 
acquisition  process.  Some  of  the  policies  exist  but  there 
are  no  adequate  ways  to  measure  or  validate  competing 
proposals  or  contractual  performance  in  meeting  design 
goals  with  respect  to  personnel  and  training 
considerations. 

Plans  are  underway  for  the  Second  Annual 
Conference  in  1982  in  San  Antonio,  to  follow  up  on  the 
results  and  recommendations  of  the  first  conference. 
Colonel  Terry.  Commander  of  AFHRL.  will  co-chair  the 
1982  conference.  The  theme  will  be  "What  Differences 
Can  the  Personnel  and  Training  Technologies  Make  in 
Systems  Effectiveness." 


109 


APPLICATIONS  AND  TECHNOLOGY  TRANSFER 


Technology  transfer  (T2)  is  a  major  effort  of  the  Applications  and  Liaison  Office  of  AFHRL.  Technology  transfer  is  the 
process  through  which  the  Laboratory  ensures  that  R&D  products  find  their  way  to  users  who  will  apply  the  results  of 
R&D  efforts.  The  Laboratory  has  developed  formal  processes  which  monitor,  evaluate,  measure,  and  feed  back  the  impact 
of  R&D  products,  including  basic  and  applied  research. 


DoD  Applications: 

The  main  objective  of  the  Laboratory  is  to  develop  R&D 
products  that  impact  the  primary  mission  of  the  Air 
Force.  After  users  receive  these  products  they  evaluate 
the  timeliness,  completeness,  clarity,  implementation 
feasibility,  relevance  of  the  findings,  and  the  overall 
impact  of  the  research  on  the  Air  Force.  AFHRL  uses  the 
results  of  these  evaluations  to  judge  the  overall  value  of 
the  Laboratory's  R&D  efforts  and  to  make  adjustments  on 
ongoing  programs,  if  appropriate.  It  has  been  found  that 
about  90%  of  Research  users  are  satisfied  with  Laboratory 
R&D  efforts,  a  very  high  percentage  for  any  R&D 
programs.  However,  the  Laboratory  is  constantly  striving 
to  increase  user  satisfaction  with  R&D  products. 

Research  and  development  is  a  dynamic  process, 
constantly  adjusting  to  changing  environments.  Air  Force 
needs  are  identified  years  before  actual  R&D  products  are 
delivered.  A  few  typical  examples  of  outstanding  AFHRL 
research  products  which  significantly  impacted  Air  Force 
operational  capabilities  within  recent  years  include:  (l) 
the  Advanced  Simulator  for  Undergraduate  Pilot 
Training  (ASUPT)  which  led  to  the  development  of  full 
visual  Combat  Training  Simulators  such  as  the  F- 16  and 
A-10;  (2)  the  Logistics  Composite  Model  (LCOM)  which 
provided  a  methodology  for  realistically  determining 
maintenance  and  manpower  requirements  on  new 
weapon  system;  and  (3)  the  Weighted  Airman  Promotion 
System  (WAPS)  which  led  to  the  establishment  of  an 
equitable  promotion  policy  for  AF  enlisted  personnel. 

Non-DoD  Applications; 

An  ancillary  objective  of  the  laboratory  is  to  disseminate 
the  results  of  our  R&D  to  state  and  local  governments  and 
the  private  sector.  Public  Law  96-480,  the  Stevenson- 
Wydler  Technology  Innovation  Act  of  1980,  provided  all 
federal  research  agencies  with  the  legal  and  obligatory 
means  for  planning  and  consummating  the  transfer  of 
R&D  products  outside  of  federal  organisations  so  the 


public  could  gain  maximal  return  on  their  investments. 
Although  technology  transfer  in  this  context  has  been  a 
continuing  endeavor  of  AFHRL  in  the  past,  the  new  law 
provides  a  standardized  and  systematic  basis  for 
accomplishing  this  transfer  from  the  initial  planning 
process  through  to  follow-up  assessment  of  utility  after 
delivery. 

To  carry  out  this  broader  function  of  technology  transfer, 
an  Office  of  Research  and  Technology  Applications 
(ORTA)  has  been  established  within  the  Applications  and 
Liaison  Office  of  AFHRL.  This  office  is  taking  an  active 
role  ij  fulfilling  the  requirements  of  the  Stevenson- 
Wydler  Act:  assessing  the  possibilities  for  transfer  of 
R&D  products  now  being  worked  to  state  and  local 
governments  and  to  the  private  sector;  disseminating 
information  relevant  to  this  process;  and  cooperating 
with  outside  agencies  to  ensure  a  smooth  transition  takes 
place. 

Some  examples  of  the  types  of  transfer  covered  bv  the  Act 
which  AFHRL  has  successfully  transferred  in  the  recent 
past  are:  (l)  the  Comprehensive  Occupational  Data 
Analysis  Programs  (CODAP):  (2)  the  Advanced 
Instructional  System  (AIS);  and  (3)  the  Person-Job 
Match  (PJM)  System. 

Briefly.  CODAP  is  a  complex  computer-based  analysis 
system  dealing  with  job  and  task  description  and  is  used 
to  determine  the  capabilities  people  filling  various  jobs 
should  have.  It  has  been  adopted  by  several  universities, 
state  and  local  government  agencies,  industries,  and  by 
friendly  foreign  military  forces,  as  well  as  by  all  branches 
of  the  U.S.  Department  of  Defense.  AIS  is  a  broad 
software  system  that  deals  with  planning,  developing, 
scheduling,  and  conducting  training  programs.  Portions 
of  this  technology  have  been  transferred  to  the  Canadian 
forces  for  use  in  training  their  pilots  and  maintenance 
personnel.  The  PJM  system  is  designed  to  mesh  the 
aptitude  of  job  seekers  with  properties  of  available  jobs  to 
maximize  overall  personnel  assignments.  This  technology 
is  currently  being  applied  to  a  non-DoD  Pupil-Teacher- 
Match  study. 


SPECIAL 

EVENTS 


In  March  1981  Walter  B.  Cronkite  visited  Williams  AFB  to  film  a  segment  on 
flight  simulation  for  his  television  Science  series.  "I  inverse." 
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The  Operations  Training  Division  officially 
unveiled  its  new  Science  Annex  at  a  dedication 
ceremony  on  16  April  1981.  Completed  in  less 
than  a  year,  the  Science  Annex  provides  9500 
square  feet  of  office  area  for  AFHRL/OT 
behavioral  scientists.  The  Annex's  advanced 
modular  office  design  also  includes  a  number  of 
energy-efficient  concepts. 
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AFHRL/OT  received  and  installed  major  portions  of  Boeing’s  B-52/KC-l3.r) 
Weapon  System  Trainer  which  was  the  losing  svstem  in  a  comprehensive 
competitive  lly-ofl.  The  subsystems  installed  include  the  B-.">2  Defensive  and 
Oflensive  Stations,  a  Digital  Radar  Landmass  Simulator  (DRLMS).  and  a  three- 
channel  color  visual  svstem  with  texturing  and  Klectro-Oplical  Viewing  system 
capabilities.  These  subsystems  were  received,  installed,  and  cheeked  out  bv  the 
contractor  and  AFHRL/OT  during  the  spring  of  81 .  They  provide  the  AF’HRL/OT 
’research  complex  with  the  capability  of  AS  FT  in-cockpit  radar.  Forward  Looking 
Infrared  Radar  and  Kleetronics  Visual  Systems  simulations.  A  long-range  plan  is 
in  progress  to  contribute  vital  data  for  SAO's  future  strategic  mission  simulator 
programs.  The  scope  of  the  research  will  encompass  visual  cue  requirements, 
training  syllabus  development,  hardware  design,  display  and  control  technologies, 
and  training  effectiveness  studies  for  Digital  Radar  Landmass.  Forward  Looking 
Infrared  Radar,  and  Low  Light  Level  Television  simulation  systems. 
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Audio  teleconferencing  was  introduced  in  the 
headquarters  and  remote  divisions  in  May  1981  to 
demonstrate  the  overall  capability.  Various  audio 
teleconferencing  equipment  is  being  tried  in  order  to 
determine  the  type  of  system  that  best  fulfills  the 
AFHRL  requirements.  A  large  screen  projection 
system  was  installed  in  April  1981.  primarily  tu 
project  color  graphics.  (Current  capabilities  allow 
projecting  video  images  from  standard  television, 
video  disc  and  video  tape.  This  system  w  ill  be  used  to 
project  color  graphic  displavs  in  near  real  time  using  a 
minicomputer  to  produce  the  graphic  illustrations 
using  the  System  2000  data  base.  It  will  become  the 
foundation  for  a  future  management  teleconferencing 
system  at  AFHRL.  and  will  ultimatelv  support  data, 
graphics,  voice,  and  slow-scan  or  freeee-frame 
television  images.  Remote  divisions  will  be  similarly 
equipped  and  thus  provide  the  capability  to  conduct 
full-scale  teleconferences  between  two  or  more 
locations. 


CONFERENCES/SYMPOSIA  HOSTED 
BY  AFHRL 


The  1981  Image  Generation/Display  Conference  II. 
Scottsdale.  AZ,  10-12  June  1981. 


DoD  Technology  Advisory  Group  for  Education  and 
Training.  l-owrv  AFB.  CO.  1-4  September  1981. 


Semi-Annual  Simulator  Research  and  Development 
Coordination  Meeting.  ^  right-Patterson  \FB.  OH.  \pril 
&  November  I*. '81.  ,,c 


General  Robert  T.  Marsh,  Commander,  Air  Forte 
Systems  Command,  visited  the  Air  Force  Human  Resources 
Laboratory  headquarters  on  23  June  1981. 

General  Marsh,  in  comments  to  assembled  Laboratory 
personnel,  expressed  his  pleasure  in  visiting  AFHRL, 
reflected  on  his  past  association  with  the  work  of  the 
Laboratory,  and  reported  that  AFSC  and  the  Manpower  and 
Personnel  community  were  working  together  to  secure 
additional  resources  to  expand  the  R&D  work  of  the 
Laboratory. 


Prior  to  his  assignment  as  Director,  Command 
Post  for  European  Forces  at  Mildenhall  AFB, 
England,  Col  Tyree  H.  Newton  was  presented 
the  AFHRL  Management  Award  23  July  for  his 
management  of  the  Manpower  and  Personnel 
Division  at  Brooks  AFB,  Texas. 
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The  198]  Donald  B.  Haines  Award  for  Outstanding 
Scientific  or  Technical  Achievement  was  awarded  to  Mr. 
Charles  R.  Rogers  of  AFHRL’s  Technical  Services  Division 
for  his  design,  development  and  implementation  of  new 
computerised  policy  capturing  procedures  for  the  Promotion 
Potential  Appraisal  System  (PPAS)  for  Air  Force  civilian 
employees. 


Col  Edwin  B.  Wilson  became  Chief  of  the  Manpower 
and  Personnel  Division  succeeding  Col  Tyree  H. 
Newton.  Col  Wilson  came  to  AFHRL  from  the 
Pentagon  where  he  was  Chief  of  the  Analysis  Division 
under  the  Directorate  of  Personnel  Plans. 


Dr.  Robert  A.  Bottenberg  (center)  was  recipient  of  three  different  awards  in  1981.  On  23  June  General  Marsh  presented 
him  the  AFSC  Outstanding  Handicapped  Employee  Award  for  1981.  Subsequently,  5  October.  Dr.  Bottenberg  was 
honored  by  the  equivalent  award  for  the  entire  Air  Force.  And  8  October,  at  the  Pentagon,  Dr.  Bottenberg  received  the 
Department  of  Defense  Outstanding  Handicapped  Employee  Award. 
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AFIIRL  GEOGRAPHICAL  LOCATIONS 


The  accompanying  map  depicts  the  geographical  locations  of  the  AFHRL  divisions  and  activities. 
The  Logistics  and  Technical  Training  Division  located  at  Wright-Patterson  AFB,  Ohio,  conducts 
R&D  on  combat  logistics,  technical  and  maintenance,  plus  team  training  and  team  performance 
on  ground-based  systems.  A  Technical  Training  Branch  of  this  division,  at  Lowry  AFB  in 
Colorado,  is  collocated  with  a  Technical  Training  Center  of  Air  Training  Command  (ATC)  which 
provides  the  Laboratory  a  close  working  relationship  with  ATC  on  R&D  related  to  training.  The 
Operations  Training  Division  at  Williams  AFB,  Arizona,  conducts  basic  research  plus  exploratory 
and  advanced  development  to  improve  the  quality  and  combat  effectiveness  of  aircrews.  Also  in 
Arizona,  Luke  AFB  is  an  Operating  Location  supporting  the  Operations  Training  Division, 
conducting  research  with  Tactical  Air  Command  on  simulation  training  for  air-to-air  combat.  In 
San  Antonio,  Texas,  the  Manpower  and  Personnel  Division  at  Brooks  AFB  supports  the  Air  Force 
personnel  system  by  developing  improved  methodologies  for  procurement,  selection, 
assignment/reassignment,  utilization,  evaluation,  and  retention  of  personnel.  The  Technical 
Services  Division,  also  at  Brooks,  plans  and  directs  the  AFHRL  scientific  and  technical 
information  program.  Also  in  Stm  Antonio  is  a  personnel  testing  facility  at  Lackland  AFB. 
Finally,  AFHRL  has  a  liaison  office  with  the  Deputy  for  Simulators  of  the  Aeronautical  Systems 
Division  at  Wright-Patterson  AFB.  Ohio. 


AIR  FORCE  HUMAN  RESOURCES  LABORATORY 
PAST  AND  PRESENT 


"1981  marks  forty  years  in  which 
AFHRL  and  its  predecessors  hare 
contributed  to  the  defense  of  this  nation. 
As  long  as  there  are  people  who  fly  or 
support  aircraft  for  this  purpose,  the 
need  for  such  on  inalMuIuin  will 
continue.'* 


The  Air  Force  Human  Resources 
Laboratory*  (AFHRL).  established  in  July 
1968.  continues  a  long  tradition  in  military 
psychology  which  spans  three  quarters  of  a 
century.  In  the  spring  of  1917,  the  first  l  .S. 
military  psychological  effort  had  its  inception 
in  the  l'.S.  Army— Sanitary  Corps,  starting 
with  the  problem  of  enlisted  classification. 
Between  191?  and  1919  nearly  two  million 
men  were  examined  by  means  of  the  Army 
Alpha  and  Army  Beta  group  tests.  The  results 
of  these  tests  were  used  to  identify  the 
mentally  incompetent,  to  classify  according  to 
mental  capabilities  and  to  assist  in  selecting 
potential  officers  and  NCf)s.  Following  Unrid 
Uar  I.  however,  military  psychology 
experienced  a  period  of  hibernation  from 
1921  to  1939.  However,  with  the  advent  of 
World  War  II.  there  was  a  resurgence  of 
interest.  For  example,  in  1939  the  Army 
(General  Classification  Test  (AM  T)  was 
developed.  In  its  various  forms  it  was 
administered  to  over  9.000.000  men  before 
the  pnd  of  World  War  II. 


Among  the  first  AFHRL  predecessor 
organizations  were  the  Psychological 
Research  l  nits,  active  between  1 94 1  and 
1945.  Psychological  Research  l  nils  were 
located  in  Montgomery.  Alabama;  San 
Antonio.  Texas;  and  Santa  Ana.  California. 
Through  an  ongoing  developmental  process 
these  initial  research  units  merged  into  the 
Human  Resources  Research  (.enter 
established  at  Lackland  AFB.  Texas  in  July 
1949.  Continuing  organizational  development 
replaced  the  Human  Resources  Research 
Center  with  the  Air  Force  Personnel  and 
Training  Research  Crater  in  February  1 954. 
in  1958  the  Personnel  Research  Laboratory 
became  an  element  of  the  Wright  Air 
llevelopment  Center.  As  of  1  February  1962. 
it  was  transferred  to  the  Aerospace  Medical 
Division  of  Air  Force  Systems  Command,  and 
continued  operation  at  l-arkland  VFB  until 
Julv  1908.  \1  that  time.  \KHRL  was 

'established  with  headquarters  at  Brooks  AFB. 
Texas. 

Since  World  War  L  the  military  services 
have  developed  progressively  more  accurate 
and  efficient  tests  to  screen  applicants  for 
enlistment  and  to  identify  the  differing 
abilities  required  h\  the  widely  divergent 
military  occupational  specialties.  Today 
AFHRL  continues  the  task  of  matching  the 
right  person  with  the  right  job.  Ongoing 
research  and  development  include  the 


development  of  aptitude  and  interest 
measures;  methods  for  collecting,  analyzing, 
and  modeling  occupational  information;  and 
the  establishment  of  physical,  aptitude, 
experience,  and  education  requirements  for 
specific  jobs.  However,  personnel  selection 
and  assignment  is  only  one  area  in  human 
resources  research  today .  Kqual.  if  not 
greater,  attention  is  given  to  research  and 
development  to  improve  tools  and  techniques 
for  incorporating  logistics  factors  into  the 
design,  development,  evaluation,  and  life 
rvrle  costing  of  Air  Force  weapon  systems. 
Also  R&D  encompassing  the  utilization  of 
simulators,  flying  vehicle  operation,  and 
missile  and  space  systems  constitutes  a  high 
percentage  of  AFHRL  efforts.  Other  efforts 
focus  on  flying  training  technology:  on 
developing,  testing,  and  evaluating  existing 
and  new  ly -developing  hardware,  programs, 
procedures;  and  on  techniques  for  improving 
.ill  phases  of  flying  training  programs.  The 
laboratory  is  conducting  research  in  flying 
skills  maintenance  pnd  reacquisilion.  low- 
level  navigation,  air-to-air  refueling 
req  u  ire  men  is.  air  combat  maneuvering,  and 
pilot  performance  in  hostile  high-1  hreat 
environments.  Thus,  it  is  evident  t list  the 
complexities  of  modern  warfare  have  greatly 
expanded  military  research  requirements.  As 
in  the  past,  the  *‘Ub“  stands  ready  to  meet 
these  challenges  in  the  future. 
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HEADQUARTERS  STAFF  OFFICES 


VICE  COMMANDER 
Colonel  Kenneth  E.  Stout 


The  Vice  Commander  assists  the  Commander  in  the 
performance  of  his  command  function  and  commands  the 
Laboratory  during  absences  of  the  Commander.  The  Vice 
Commander  chairs  the  Laboratory's  Corporate  Planning 
Group  (CPG)  and  the  Corporate  Planning  Group 
Executive  Committee  (CPGEC). 

The  Corporate  Planning  Group  is  responsible  to  the 
Commander  for  recommendations  and  priority 
assignments  on  laboratory  policy,  short-  and  long-term 
goals,  and  overall  mission  and  thrust  alternatives.  The 
CPG  consists  of  the  Vice  Commander,  the  Chief  Scientist, 
the  Directors  of  Headquarters  Staff  Offices,  the  Division 
Chiefs,  and  the  Executive  Officer  (Recorder).  The  CPG 
meets  at  least  once  annually. 

The  Corporate  Planning  Group  Executive 
Committee  consists  of  the  Vice  Commander,  the  Chief 
Scientist,  the  Directors  of  Headquarters  Staff  Offices  and 
the  Executive  Officer  (Recorder).  The  CPGEC  acts  for  the 
CPG  between  CPG  meetings,  and  meets  at  least  once 
monthly. 

Normal  functions  of  the  CPGEC  are  the  following: 

a.  Upon  the  Commander's  approval,  the 
committee  may  disseminate  policy  or 


guidelines  to,  or  request  reports  or 
information  from,  any  AFHRL  organization 
element  or  other  offices  and  agencies. 

b.  The  committee  reviews  the  Technical 
Advisory  Board  recommendations  regarding 
the  Laboratory's  RDT&E  program  for 
compliance  with  policy,  goals,  objectives,  and 
priorities. 

c.  CPGEC  forwards  recommendations  regarding 
the  RDT&E  program  to  the  Commander,  with 
comment. 

d.  Upon  the  Commander's  approval,  the  CPG 
Executive  Committee  forwards  the 
Commander's  Approved  RDT&E  Program  to 
the  operating  RDT&E  Divisions  and 
Headquarters  Staff  Offices  through  the  Plans 
and  Programs  Office. 

e.  Finally,  the  committee  makes 
recommendations  to  the  Commander  for 
assignments  of  Divisional  and  Headquarters 
Staff  Office  responsibilities  for  added  efforts. 
including  new  technical  thrusts. 
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PLANS  AND  PROGRAMS  OFFICE 


The  Plans  and  Programs  Office  plans,  implements, 
and  monitors  execution  of  the  AFHRL  Research. 
Development.  Test  and  Evaluation  (RDT&E)  program. 
Staff  members  perform  long-range  planning  that 
combines  higher  headquarters  guidance.  Air  Force  user 
requirements,  and  technological  opportunities.  This 
office  publishes  all  planning  documents  and  prepares 
budget  submissions  to  higher  headquarters.  The  Plans 
and  Programs  Office  effects  program  implementation  by 
processing  financial  and  budgetary  documents  and 
monitors  the  progress  of  all  support,  contractual,  and  in¬ 


house  RDT&E  efforts.  Finally,  the  office  provides  the 
resource  management  required  to  execute  effectively  the 
RDT&F.  program. 

The  Director  of  Plans  and  Programs  is  responsible  to 
the  AFHRI.  Commander  for  the  proper  operations  of  the 
Plans  and  Programs  Office  and  bears  staff  responsibility 
for  the  Laboratory  Headquarter's  mission  in  plans  and 
documentation,  operations,  programs,  and  financial 
management.  The  Director  serves  as  a  member  of  the 
CPC  and  the  CPC  EC. 


ANALYSIS  AND  EVALUATION  OFFICE 


Dr.  Robert  A.  Bottenberg 
Director 


The  Analysis  and  F.valuation  Office  develops  cost  and 
benefit  analysis  techniques  and  provides  consulting 
services  regarding  the  design  of  a  research  and 
development  (K&D)  investment  strategy  for  the 
Laboratory.  These  activities  are  categorized  under  three 
interrelated  areas: 

a.  Benefit  Analyses  and  Portfolio  Selection.  The 
development  of  analytical  cost  and  benefit  analysis 
techniques  and  procedures  is  a  prerequisite  to  (he  actual 
evaluation  of  proposed  R&D  resource  allocation.  The 
analytic  procedures  will  establish  a  theoretical  framework 
for  weighting  the  criteria  that  will  be  used  in  (he  R&I) 
portfolio  selection  process.  The  validation  of  models  used 
to  describe  the  multiple  criteria  nature  of  project  selection 
decisions  is  an  important  part  of  this  methodological 
development  effort. 

b.  Subtlirusl  Modeling.  Work  flow  models  are 
prepared  and  estimates  are  obtained  regarding  program 
dollars,  program  duration,  program  manpower 
requirements  and  program  success  probabilities  for 
AFHRL  technical  subthrusts.  Computer  simulations  are 
then  used  to  estimate  the  probability  of  various  outcomes 
and  to  identify  critical  paths.  The  computer  simulations 
often  highlight  the  need  for  changes  in  the  subtlirusl 
architecture.  Thus,  this  is  an  iterative  process. 

c.  Si>eci<il  Studies,  Keonnmic  and  cost  analysis 
studies  of  proposals  for  new  efforts  are  conducted  on 


request.  The  objective  is  to  provide  information  that  can 
be  used  to  help  aid  decision-makers  in  choosing  among 
alternative  programs  and  in  planning,  allocating,  and 
controlling  resources.  During  FY81,  the  Analysis  and 
Evaluation  Office 

(1)  Assisted  in  providing  overall  guidance  for 
implementing  Air  Force  and  AFHRL  economic  and  cost 
analysis  policies. 

(2)  Developed  techniques  and  procedures  for 
estimating  program  resource  requirements. 

(3)  Identified  cost  data  needs  and  devised  cost 
information  systems. 

(4)  Evaluated  research  plans  for  use  of 
appropriate  economic  and  cost  analysis  methodology. 

(5)  Conducted  special  analyses  assessing  the 
cost-effectiveness  of  Laboratory  research  results  and 
recommendations. 

One  specific  tool  which  the  Analysis  and  Evaluation 
Office  uses  to  obtain  quantitative  statistical  summary 
information  on  subtlirusl  efforts  is  the  Risk  Information 
System  for  Cost  Analysis  (R1SCA).  This  is  a  system  that 
performs  Monte  Carlo  simulation  of  a  network  model 
representing  the  project,  thereby  enabling  the  analyst  to 
observe  the  statistical  performance  of  the  simulated 
project  hundreds  of  times  before  recommending 
dedication  of  resources  to  the  actual  project. 

Interactive  software  for  Venture  Evaluation  and  Review 
Technique  (VERT)  is  being  developed  so  that  analysts  in 
the  Office  of  Analysis  and  Evaluation  will  have  access  to 
this  analytical  tool  in  the  near  future.  VERT  is  simi  lar  to 
RISCA  in  that  it  performs  Monte  Carlo  simulation  of  a 
network.  It  is  more  powerful,  however,  in  that  it  prov  ides 
the  analyst  with  aecess  to  mam  more  of  the  commonly 
used  statistical  distributions  in  the  model  building 
process.  It  also  allows  greater  flexibility  in  establishing 
interrelationships  and  dependencies  among  various 
elements  of  the  model. 

The  Director  of  Analysis  and  Evaluation  is  responsible  to 
the  AFHRL  Commander  for  the  proper  operation  of  the 
Analysis  and  Evaluation  Office  and  bears  staff 
responsibility  for  the  Laboratory  Headquarters'  mission 
in  analysis  and  evaluation  of  planned  and  ongoing 
research,  development,  test,  and  evaluation.  The  Director 
serves  as  a  member  of  the  Corporate  Planning  Croup  and 
of  the  Corporate  Planning  Croup  Executive  Committee. 


I2r> 


APPLICATIONS  AND  LIAISON  OFFICE 


Colonel  William  C.  DeBoe 
Director 


The  Applications  and  Liaison  Office  is  charged  with 
facilitating  the  introduction  of  RDT&E  end  products  into 
operational  use.  Such  efforts  are  directed  toward 
improving  the  relationship  between  researchers, 
sponsors,  and  users  of  end  products  by  encouraging  closer 
coordination  from  the  initial  determination  of  a  problem 
through  the  implementation  of  a  product.  The  Office 
manages  the  RDT&E  utilization  tracking  program  which 
assesses  the  degree  of  user  satisfaction  with  Lahoratorx 
products.  The  Applications  and  Liaison  staff  evaluate 
Independent  Research  and  Development  (IR&D) 
technical  plans  of  private  industry,  collect  external 
evaluations,  and  conduct  on-site  project  evaluations  of 
IR&D  performed  at  AFHRI.  designated  firms. 

The  Applications  and  Liaison  staff  advise  the 
Laboratory  (iom mandcr  and  inform  Division  (iltiefs  on 


user  acceptability  ami  implementation  of  RDT&E  end 
products.  Further,  the  stall  conducts  lollow-up  analxses 
ol  Lahoratorx  RD'I&E  with  user  groups  to  assess  specific 
successes,  failures  and  lessons  learned.  Public  Law  'ht- 
fHII  mandates  that  the  office  track  and  report  on  all 
AlllRI.  projects  that  could  have  an  impact  on  cixilian 
R&  I).  linallx.  the  office  publicizes  the  l.aboratorx 
research  program,  spccilicullx  through  publication  of  an 
annual  report,  newsletters,  and  informational  fixers  and 
brochures. 

The  Director  of  Applications  and  Liaison  is 
responsible  to  the  Laboratory  f  '.ommander  for  the  proper 
operations  of  the  office  and  bears  staff  responsibilifx  for 
the  Laboratory  Headquarters’  mission  in  RDT&E 
applications  and  liaison.  The  Director  serves  as  a  member 
of  the  ERE  and  the  C.PDEC. 
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AFHRL  RESEARCH  AND  SUPPORT  DIVISIONS 


Colonel  Tyree  H.  Newton 
Division  Chief 


MANPOWER  AND  PERSONNEL  DIVISION 


With  the  anticipated  decline  in  the  service-eligible 
population  during  the  I'iHlls.  one  of  the  major  problems 
facing  the  Vir  Force  today  is  manning.  To  alleviate  this 
projected  manpower  shortage,  the  Manpower  and 
Personnel  Division  has  initiated  a  research  program 
designed  to  improve  wavs  to  attract  the  most  qualified 
individuals,  optimally  assign  them  where  they  will  be 
most  productive,  and  retain  a  sufficient  number  in  the 
career  force  to  meet  operational  requirements. 

To  support  the  Division's  major  thrust  area.  i.e.. 
manpower  and  force  management,  research  is  conducted 
to  develop  management  tools,  procedures  and  associated 
technologies  to  improve  procurement,  selection, 
classification,  utilization,  product ivitv.. and  retention  of 
Vir  Force  personnel.  Results  ol  this  research  provide  a 
substantive  basis  for  personnel  decisions  in  all  phases  of 
the  military  life  cvcle  to  maximize  the  utilization  of  talent 
and  to  insure  that  manpower  resources  are  allocated  to 
maximize  the  return  ol  personnel  investment. 

Matching  the  right  person  with  the  right  job 
requires  job  analvsis  and  individual  qualification 


assessment.  Ongoing  research  include-,  the  development 
ol  aptitude  and  interest  measures:  methods  lor  collecting, 
analyzing  anil  modeling  occupational  information:  and 
establishing  phvsieal.  aptitude,  experience,  and  education 
requirements  lor  specific  jobs.  The  Division  also  meets 
research  and  development  requirements  lor  the  Vrmed 
Serv  ices  \  ocational  \ptilude  llatterv  to  support  \ir  Force 
single  managership  of  the  tri-service  halterv. 

The  Division  has  developed  a  computer-based 
person-job  match  svslcm  that  has  been  opcratinnallv 
integrated  in  the  \  i  r  Force  Recruiting  Service 
Procurement  Management  Information  Svstem.  This 
system  computes  applicants’  best  job  options  bv 
comparing  their  interests  and  abilities  with  those  of  their 
contemporaries  and  Vir  Force  needs.  Recruiters  indicate 
that  the  svstem.  in  matching  the  applicants  abilities  and 
interests  and  the  Vir  Force  needs,  virtuallv  guarantees 
placing  "the  right  person  in  the  right  job." 

In  order  to  maintain  sufficient  quantitv  and  qualilv 
of  personnel  in  the  career  force,  the  Division  is  also 
conducting  studies  to  improve  personnel  utilization,  job 
satisfaction,  produetivitv .  workgroup  effectiveness,  and 
career  motivation.  In  addition,  efforts  toward  the 
development  ol  measures  ol  job  performance  have  led  to 
the  development  of  a  performance  appraisal  svstem  for 
Vir  Force  civilian  personnel. 


Dr.  \auev  t.uiiin 


OPERATIONS  TRAINING  DIVISION 
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Colonel  Richard  C.  Needham 
Division  Chief 


Responsibility  for  research  and  development  in 
flying  training  technology  for  the  Air  Force  Human 
Resources  Laboratory  resides  with  the  Operations 
Training  Division.  This  Division  develops,  tests  and 
evaluates  existing  and  newly  developed  hardware, 
programs,  procedures,  and  techniques  for  improving  all 
phases  of  flying  training  programs.  The  Division  is 
collocated  with  the  Air  Training  Command  (ATC)  at 
Williams  AFB,  Arizona,  and  has  an  operating  location  at 
Luke  AFB.  Arizona,  with  the  Tactical  Air  Command 
(TAC).  The  Division  facilities  are  accessible  to  the  Air 
Force  flying  commands  (ATC.  TAC.  Military  Airlift 
Command,  and  Strategic  Air  Command)  and  serve  the 
Navy  and  Army  as  well.  The  close  proximity  to  the  Luke 
Instrumented  Air  Combat  Maneuvering  Range.  Tacliral 
Fighter  Weapons  Center,  and  Air  Force  Flight  Test 
(.enter  enhances  its  interface  with  the  operational 
community. 

The  thrust  of  the  Operations  Training  Division's 
activities  is  oriented  toward  air  combat  tactics  and 
training.  Three  major  components  are  involved: 
engineering  simulation  technology:  the  combat  mission 
trainer:  and.  air  combat  training  research. 

The  Advanced  Simulator  for  Pilot  Training  (ASPT) 
simulates  A-IOand  F-IO  aircraft.  This  capability  enables 
the  Division  to  conduct  research  in  a  broad  spectrum  of 
areas  of  interest  to  the  tactical  fighter  cominunitv.  These 


include  defining  simulation  equipment  and  techniques 
which  ma\  lead  to  improved  training  transfer  and  better 
operational  simulators.  In  addition,  since  the  simulator  is 
configured  with  front  line  fighter/atlaek  aircraft, 
additional  research  in  evaluating  the  utility  of  future 
aircraft  modifications  and  unique  sensor  components  can 
be  conducted. 


The  Division  is  conducting  research  in  flving  skills 
maintenance  and  reacquisition,  low-level  nav  igation,  air- 
to-air  refueling  requirements,  air  combat  maneuvering, 
air-to-ground  continuation  training,  operational  test  and 
evaluation,  and  \ - 10  and  F-lh  syllabus  development. 
Research  efforts  also  include  simulator  visual  and  force 
cue  requirements  and  development  of  advanced  simulator 
hardware  systems.  The  combat  mission  trainer  concept 
utilizes  fiber  optics  and  helmet-mounted  displays 
packaged  in  a  transportable  system  that  will  provide 
tactical  training  at  the  squadron  level.  The  Division  is 
currently  engaged  in  the  development  of  special  function 
trainers  using  video-disc  and  microprocessor  technology 
which  will  provide  part-task  training  in  a  wide  variety  of 
settings. 


The  Division  has  initiated  research  efforts  to 
investigate  pilot  performance  in  simulated  hostile  high- 
threat  environments.  Research  efforts  to  date  include 
determining  pilot  performance  in  hostile  situations, 
impacts  of  programmed  threat  proficiency,  chaff,  and 
Electronic  Countermeasures  protection.  Refinement  of 
these  simulation  efforts  will  have  a  major  impact  on 
increasing  Air  Force  readiness  by  improving  training  for 
hostile  flight  regimes  in  the  high-threat  environment. 


Dr:  Milton  Wood 
Technical  Director 


LOGISTICS  AND  TECHNICAL  TRAINING  DIVISION 


Colonel  Donald  C.  Tetmeyer 
Division  Chief 


The  prime  objective  of  this  Division’s  thrust  area  is 
to  provide  the  technology  to  ensure  effective  and  efficient 
support  of  Air  Force  operations.  This  support  includes 
planning  and  management  of  both  materiel  and  human 
resources.  Special  attention  is  devoted  to  maintenance. 
Also  included  as  an  objective  is  the  technology  to  ensure 
effective  team  performance  in  ground-based  systems. 
The  area  consists  of  three  interrelated  sub-thrusts:  (a) 
Combat  Logistics;  (b)  Technical  and  Maintenance 
Training;  and  (c)  Crew.  Group.  Team,  and  I'nit 
Performance  and  Training. 


The  first  sub-thrust  pertains  especially  to  the 
logistics  aspects  of  Air  Force  weapon  systems.  It  includes 
technology  to  improve  maintenance  diagnostics, 
technology  for  integrated  logistics  support  of  weapon 
systems,  improved  techniques  for  planning  maintenance 
and  logistics  for  combat  environments,  and  technology 
for  automating  logistics  elements  such  as  technical  data. 

The  second  sub-thrust  pertains  to  technical  training, 
with  special  attention  to  training  maintenance  personnel. 
A  new  system  is  being  developed  for  job-site  training  and 
proficiency  certification.  Work  is  continuing  in 
technology  for  maintenance  simulation  and  in 
transitioning  developed  technology  for  computer-based 
instruction  to  extensive  use  in  the  Air  Force. 

The  third  sub-thrust  is  aimed  at  improving  the 
performance  of  non-flying  crews,  groups,  teams  and 
units.  Special  attention  is  being  given  to  teams  involved 
in  command,  control,  and  communication  systems 
because  of  the  pressing  current  needs  for  improvements 
in  those  systems. 

RiD  investment  in  the  area  of  these  sub-thrusts 
promises  unusually  high  payoff.  The  potential  to  reduce 
cost  and  increase  weapon  system  supportability  is  high 
because  this  area  of  technology  is  quite  underdeveloped 
and  initial  big-step  improvements  can  be  made.  The  sub¬ 
thrusts  have  been  the  subject  of  unusual  high-level 
interest.  Special  scientific  and  operational  study  groups 
have  stressed  the  need  for  increased  R&D  in  the  sub¬ 
thrust  areas. 


Dr.  Ross  Morgan 
Technical  Director 
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TECHNICAL  SERVICES  DIVISION 


f 


Ll  Col  Wendell  Anderson 
Division  Chief 


The  Technical  Services  Division  plans,  allocates,  ami 
controls  facility  and  manpower  resources.  The  Division 
directs  the  scientific  and  technical  information  program, 
including  the  technical  library,  to  meet  the  information 
needs  of  scientific  and  technical  personnel  in  managing, 
monitoring,  and  conducting  Research  and  Development 
(R&D).  Further,  the  Division  provides  a  full  range  of 
technical  editorial  services,  plans  and  directs  the 
recording  of  the  corporate  history,  provides  staff 
administrative  services,  and  serves  as  the  focal  point  with 
supporting  organizations.  The  Division  develops  data 
bases,  maintains  data  files,  and  operates  the  computer 
system  to  support  the  Research.  Development.  Test,  and 
Kvaluation  activities  of  the  Laboratory:  and  provides 
project  analvsis  and  computer  programming  support  to 


the  other  Divisions  of  the  Air  Force  Human  Resources 
Laboratory. 

The  Chief  of  the  Technical  Services  Division  is 
responsible  to  the  Laboratory  Commander  for  tin-  proper 
operations  of  the  Division  and  serves  as  a  member  of  the 
Corporate  Planning  Croup  and  of  the  Corporate  Planning 
Croup  Kxecutive  Committee. 

The  organizational  elements  within  the  Technical 
Services  Division  are  the  Technical  Fditing  Office. 
Scientific  and  Technical  Information  Office.  Kveeutive 
Support  Branch.  Computer  Operations  Branch.  Computer 
Programming  Branch,  and  Management  Information 
Center. 
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\s  a  consequence  of  our  mission.  \I  HKI.  »*f forls  and  product- direct Iv  impact  all  I unclioual  area-  of  the  W  I  oree. 
There  art*  unlimited  possibilities  lor  the  application  oi  the«.e  In hnnlogic-.  I  .«»m jx*I i f demand*  in  the  Lire  ol  >-«--*•  m r i-i* 
constraints  make  it  imperative  to  prioritize  tin-  allocation  of  available  \HIKI,  resources.  \u  inveslinenl  -trategv  is  being 
developed  in  which  project  selection  and  program  emphasis  are  determined  on  rational  quantitative  grounds,  i  lie 
potential  lor  a-hicvitig  force-multiplier  ef feels  is  a  principal  eoniponeiit  guiding  the  development  o!  tin-  investment 
stralegv.  Technologies  which  appear  to  have  order-of -magnitude  implications  lor  force  effectiveness  w  ill  he  v  igorou-lv 
sought  out.  and  resources  applied  to  such  efforts,  \tlenliun  will  also  he  given  to  ai jordahilitv  eon-iderat  mu-  ol 
lechnologv  produets  in  the  development  of  our  in  vestment  stralegv .  It  is  \  I HHI.  poliev  to  applv  ii-  av  ailahle  resources  to 
projects  and  programs  which  have  been  requested  )i\  and  eoordinated  with  customer-  who  are  ulhmalelv  re-pon*. hie  for 
impieinentiug  leehnolgv  development.  Vie  reeognize  that  cultural,  organizational,  and  poliev  harrier-  can  inhibit 
development  and  implementation  ol  innovation. 

The  time-lag  between  the  eunceptiou  of  a  beneficial  new  idea  and  its  adoption  is  often  considerable.  I  he  B.itmlle 
(.ol  u  in  bus  laboratories  documented  the  amount  of  time  required  for  ten  iiinuv  at  ion  proee->c-.  products,  or  techniques  to 
move  from  point  of  conception  to  the  point  of  actualization  in  terms  ol  acceptance  in  the  marketplace,  these  product* 
included  the  heart  pacemaker  which  took  12  vears  to  reach  realization:  hvbrid  corn  which  required  2»  v«*yr*  of 
incubation;  and  the  video  tape  recorder  which  was  marketed  in  six  vears.  The  average  lag  m  knowledge  utilization 
among  these  ten  innovations  was  l‘J.2  vears.  Though  the  consequences  of  scientific  development  lag  are  unfortunate 
enough,  ihev  are  compounded  b\  hostility  and  overt  resistance  to  change  which  are  not  uncommon. 

Vlitli  this  in  view,  it  will  fie  \KHRI.  poliev  to  invest  a  significant  fraction  id  it-  disi-ret ionarv  resources  jn  the 
development  of  a  research  and  lechnologv  base  which  is  not  contingent  upon  the  prior  coordination  of  potential  users. 
Within  this  group  of  investments,  it  will  he  \KIIRI.  poliev  to  set  aside  -ome  resources  fur  projects  wliieh  would  not 
otherwise  be  supported.  This  approach  is  based  on  tin*  observation  ilia*  some  of  the  most  significant  and  far-reaching 
results  of  research  and  development  have  come  from  scientific  efforts  which  were  neither  supported  nor  considered 
feasible  within  the  scientific  environment  of  t In*  time.  The  potential  lor  dramatic  improvement-  in  force  eUeetiv ene-- 
justifies  the  inveslinenl  of  resources  in  a  limited  number  ol  such  project-. 
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AFHRL  PUBLICATIONS 


Something  new  has  hern  added  to  the  l.aboralorvs 
technical  applications  program.  Kffeiiive  I  March  l')8l. 
AFHRL  began  processing  two  new  kinds  of  reporting 
documents  in  addition  to  the  Technical  Report  (TR):  i.e.. 
Special  Reports  (SR)  and  Technical  Papers  (TP). 

The  Special  Report  is  specifically  directed  toward 
users  of  research  and  development  findings  and  contain 
recommendations  for  implementation  based  on  these 
findings.  Such  a  report  is  issued  on  completion  of  work  in 
response  to  a  Request  for  Personnel  Research. 
Technologv  Need,  or  Logistics  Need  but  may  also  In- 
issued  at  other  times  when  management  deems  it 
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shorter  than  the  usual  TR.  that  speaks  in  noil-technical 
language,  and  that  emphasizes  results  and  applications: 
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wide  audience  that  a  TR  does.  Some  examples  might  lie 


professional  papers  presented,  brieltngs.  technical 
memos,  bulletins,  notes  or  working  (tapers  having 
permanent  value,  lessons  learned,  computer 
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preserve  information  that  has  long-term  value  hut  that 
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time-consuming  processing  requirements  that  the  Usual 
TR  entails. 
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svstem  did  not. 

All  three  kinds  of  reporting  documents  are  available 
at  the  Defense  Technical  Information  Outer  for  qualified 
users  and  at  the  National  Technical  Information  Service 
for  the  general  public.  These  reports  are  announced  in  the 
Technical  Abstracts  llu  I  let  iii  and  the  f»V»r eminent 
Reports  Announcements  anil  Indexes  published  by  the 
two  organizations,  respectivelv .  They  will  also  be 
announced  in  the  annual  \FIIRI.  bibliographies. 
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maintenance  career  field.  Proceedings.  22nd  Annual 
Conference  of  the  Military  Testing  Association.  October 
1080. 

Malmstrom.  F.  V  ..  Randle.  R.  J..  Vlurphv.  M.  R..  Reed.  L. 
E..  &  Weber.  R.  J.  Visual  fatigue:  The  need  for  an 
integrated  model.  Hulletin  of  the  Psyclionomic  Society. 
April  1081.  17.  183-180. 

McFarlane.  T..  kantor.  J.  E..  X  Guinn.  N.  Correlates  of 
successful  on-the-job  performance  in  the  security  police 
career  field,  JS.4S  Catalog  of  Selected  Documents  in 
Psychology.  It).  November  1080. 

Ree.  Nl.  J.  The  effects  ol  item  calibration  sample  size  and 
item  pool  size  on  adaptive  testing.  Applied  Psychological 
Measurement.  ;>  (I).  Winter  1081.  11-10. 

Skinner.  VI.  J.  Evaluation  of  job  aptitude  requirement 
waivers  for  retrained  airmen.  Proceedings.  22nd  Innual 
Conference  of  the  Military  Testing  Association.  Oelolier 
1080. 

.'  *  inner.  M.  J..  X  Alley.  W.  E.  Performance  of  retrained 
airmen  in  Vir  Force  technical  schools.  JSAS  Catalog  of 
Selected  Documents  in  Psychology.  II.  August  1081. 

Stephenson.  R.  I...  X  Stephenson.  M.  k.  Design 
requirements  for  an  investment  strategy  decision  svslem 
for  training  and  personnel  technology  RDTxE.  In  J.  N. 
Morse  (Fid.).  Organizations:  Multiple  Agents  with 
Multiple  Criteria.  Springer- Verlag.  Berlin.  Heidelberg. 
New  York.  1081. 

Tliew.  M.  C.  CODAP:  An  overview  of  the  task  factor 
technology.  Proceedings.  22nd  Annual  Conference  of 
the  Military  Testing  Association.  October  1080. 

Weeks.  J.  L.  Comparison  of  the  validity  of  the  pictorial 
interest  inventory  and  the  vocational  interest  career 
examination.  Proceedings.  22nd  Annual  Conference  of 
the  Military  Testing  Association.  Ortober  1080, 
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PRESENTATIONS  AT  PROFESSIONAL  MEETINGS 


Vlluisi.  K.  V .  77/i*  ex/Minding  rules  of  engineering 
psychologists.  Vmerican  Psxehologieal  Vssocialion.  H'llli 
\  1 1 1 1 1 1  a  I  (amxontiou.  l,os  Vngeles.  I V.  Vugusl  I'Mil. 

Thrislal.  H.  K.  The  need  far  laboratory  research  to 
improve  the  state-of-the-art  in  ability  testing.  The 
National  Seeuritx  Industrial  \ssooiation.  San  Diego.  CIV. 
May  I '>81. 

Do  Main.  J.  IP  I  ehiele  control  derision  processes. 
\  mi  erica  n  Psychological  Vssociatiou.  8'lth  Vnnual 
(ionvention.  I.os  Angeles.  ( I A.  Vugusl  081. 

Denson.  K.  VI..  K  Baum.  D.  'Irani  training  (T~ )  for 
operators  of  Hr  Torre  command,  contnd.  anil 
com  mu  nival  ions  ((.’^)  systems.  Unman  Parlors  Societx. 
-  ft  It  \nntial  Meeting.  I.os  Vngeles.  TV.  October  I ‘Mill. 

Krkslrand.  IP  \.  Manpower  factors  in  systems 
art/ii  isi  I  ion .  Verospaee  Industries  \ssoeialion 
Symposium  entitled  "Produet  Support  -  \  Changing 
Challenge."  Seattle.  ^  \.  October  I ‘Mill. 

Pddoxxes.  P.  K.  iircrew  training  for  mtillimission 
aircraft  systems,  \meriean  Psxehologieal  Vssocialion. 
8')||i  Vnnual  Convention.  l.os  Vngeles.CV.  Vugusl  1‘Mil. 

Paldoxxes.  K.  K...  lie  Main.  .1.  Kuliauks.  .1.  I...  I, urn.  I). 
fi..  Killion.  R.  J..  si  Nullmever.  K.  T.  Tiring  skill 
maintenance.  Human  Parlors  Society.  Jltli  Xnntial 
Meeting.  I.os  \ngeles.  I.\.  October  I 'Mill. 

Kdxxards.  H.  J..  liuekland.  II.  IP.  si  I’olilman.  I).  I..  Scene 
content  anti  instructional  variations  in  simulated  Ion- 
level  flight.  Vmeriran  Psychological  \ssoeialion.  8'>lh 
Vnnual  Convention.  I.os  Vngeles.  I.\.  \ugusl  I'Mil. 

Kngel.  IP  I...  si  Met  in  ire.  I).  C.  tSl’l  g-seatlg-suit 
optimization.  Inlerserviec/lndustrx  Training  pquipmcnt 
Conference.  Orlando.  PI..  November  I 'Mill. 

Pinsluen.  K  .  si  Kerry.  IP  \.  lir  Torre  attrition  research : 
Inn Irsis  of  pre -  and  post-enlistment  factors.  Special 
Dcdl  VI  orksltop  oil  \ttrilion  Research.  Rand  I  Corpora  lion. 
Santa  Monica.  C.\.  \iigosl  -  Scptemher  081. 

f  Poll.  S.  I’.  Physical  job  retpiirrnu  nls  in  the  lir  Torre. 
Vmeriran  Psychological  \ssocialion.  8‘)lli  \nnual 
I  aim  en  I  ion.  I.os  Vngeles.CV.  Vugusl  I'Mil. 


Iltiglies.  IP.  Pngle.  R..  si  l.idderdale.  Tile  effects  of 
threat  lethality  on  pilot  performance  under  simulateil 
high  threat  conditions.  I'Mil  VISC/N VV M  VT  Science 
and  P.ngineering  Symposium.  W  righl-Pallerson  \ PH. 
Oil.  October  08 I . 

Hughes.  R..  I. intern.  IP.  Wighlman.  I).,  si  Brooks.  R. 
Proceedings  of  the  Third  I n terservii e/lntl aslry  Training 
Tipiipmenl  Conference.  On  the  use  of  a  flight  simulator’s 
freeze  feature  during  the  acquisition  ol  a  carrier  landing 
task.  Orlando.  PI..  November  I'Mil. 

Irish.  I’.  I  perspective  on  maintenance  training 
simulation  issues.  Second  Inlerserviee/lnduslry  Training 
Pqiiipmeul  Conference.  Salt  l,ake  Oily.  IT.  Noveinlier 
I '>8(1. 

Johnson.  R.  C.  .lob  aid  presentation  systems,  Verospaee 
Industries  \ssoeialion  Svmposiutn.  I.os  \ngeles.  CV. 
October  I'Mil). 

Johnson.  R.  P.  Integrated  maintenance  system. 
\erospace  Industries  \ssocialion  Symposium  entitled 
''I’roduet  Support  -  V  (  .hanging  (Challenge."  Seattle.  VV  \. 
October  I'Mil).  \lso.  National  Security  Industrial 
Vssocialion  Conference  on  "Personnel  and  Training 
Paclors  in  Svstems  Klfeetiveness.  San  Diego.  Max 
081. 

kanlor.  J.  p.  Selection  anil  training  of  women  in  the  lir 
Tone  pilot  training  program.  Vmeriran  Psychological 
Vssocialion.  K'lth  \nnual  Convention.  \ugusl  081. 

I.anios.  J.  IP  I  in urotenn i na l/in icrofuhe  system  for 
computer-assisted  testing  and  interactive  instruction. 
National  Security  Industrial  \ssocialion  -  Doll 
Conference on  Personnel  and  Training  paelors  in  Sx stems 
Klfeclixeness.  San  Diego.  C  V.  Max  081. 

Pee.  V..  S  Hughes.  R.  I  isual  display  resolution 
renuirements  for  air  combat.  In  upfilit  ation  of 
computer  modeling.  The  Third  Interserx  ice/liidiislry 
Training  Pquipmcnt  Conference.  Orlando.  PP.  Nuxemher 
1  '>8 1 . 

McCrcarx.  li.  R.  Idvanced  fighter  avionics  simulation 
design:  The  simulule/stimulate  ipiestion.  Interserx  ice/ 
Induslrx  Training  Pquipmcnt  I  .'oiili-rence.  Orlando.  PP. 
November  I ‘>811. 

O'Connor.  I  .  J..  K  Dalko.  P.  C.  Personnel  selet  lion  and 
training  for  new  electronic  equipment:  I  mclhoilolngx . 
Viuerican  Psx chological  Vssocialion.  8'>lh  Vnnual 
Convention.  I.os  Vngeles.CV.  Vugusl  l *>K I . 

I  IK 


I’lialcn.  %  .  .1.  C.()l)ll>:  Exhibit  materials  anil 

iiifiirmiitiiiii  /mckage.  I *>K0  Mill-  Vtlanlie  I  erlinologs 
Ksrhange  t'.onlerenre  ami  Kxposilion.  Baltimore.  Ml). 
June  1*181. 

I’lialen.  U  J.  Development  of a  core-task  homogeneity 
index  oinl  a  task  uniqueness  index,  Pourtb  liili’riialionul 
Occupational  Vnalssl  tamlerencr.  Randolph  \FB.  T\. 
Ma\  l')8l. 

Kit.  M.  J.  (Disnissaiil)  I'he  use  of  item  response  theory 
to  sol  re  industrutl/orga  iitzulional  problems  and  bias 
problems,  \ini-riraii  1‘ssrliological  Vssociation.  8'lth 
\ it nnal  Lonsrnlmn.  l.os  \ngeles.  0 \.  \ugust  1  *)K I . 

Kigali.  I)..  kruk  R.  Bevcrles.  k..  X  Longridgc.  I'.  I 
visual  channel  theory  approach  to  pilot  performance 
and  simulator  imagery.  Ilumaii  Parlors  Socicls.  2  >l|i 
\ nnual  Meeting.  Rochester.  N't.  October  1*181. 

Smith.  K.  \.  Iront  end  analysis  for  maintenance 
training’  simulator  design  and  actpiisilion.  Sociels  lor 
\|i|ilir<l  Learning  Terlinologs.  Mexandna.  \  \.  Juls 
I  •>«  I . 


Smilli.  P..  \.  Handbooks  and  model  siiecifiealions  for 
training  equipment  design  and  development.  Second 
Inlcrsersire/lnduslrs  Training  Kquipment  Lonlerence. 
Sail  Lake  Cits.  I  T.  November  l*)8(l. 

Stales.  M.  K.  Programming  aspects  of  (.01)4 1‘.  lib 
1 1 1 1 « -  r  1 1  a  I  i  <  >  1 1  a  I  Occupational  Vnalssl  (anilerence.  Mas 
1*181. 

Tetmever.  I).  ('..  Simulation  models  in  systems 
development.  National  Seeurils  Industrial  Vssociation 
Oonlrreucr  on  I’ersoimel  and  Training  Parlors  in  Ss stems 
Fi  led  is  rnrss.  San  Diego.  (IV.  Mas  1*181. 

Valentine.  I..  I)..  Jr.  Iptitude  testing,  enlistment 

standards,  and  recruit  quality .  Vtuericau  Psychological 
Vssociation.  l.os  Vngrles.  < !  V.  Vugust  l')8l. 

Woodruff.  K.  The  use  of  turbulence  in  I- lt>  flight 
simulator  training.  1*181  VI'Sd/N  VV  M  VT  Sstnposium. 
V\  right -Patterson  M  IL  Oil.  October  1*181. 
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